SPLICE  and  DEADEND 

AAC,  A  A  AC  AND  COPPER  . .  .WITH 


RELIABLE  ”  SERIES 

UU  PILOT  CUP  TYPE 


Pilot  cup,  factory  installed  in  Reliable  tension 
splices,  either  caps  or  refuses  bent,  out-of-lay  or  burred 
strand.  The  chuck  cannot  engage  the  conductor  until 
the  pilot  cup,  enclosing  strand  ends,  has  been  run 
completely  through  the  chuck.  THUS  ONLY  SOUND 
CONDUCTOR  IS  POSITIONED  WITHIN 
THE  GRIPPING  AREA. 

Tensile  tests  prove  the  ability  of  these  splices  and 
deadends  to  hold  100%  of  the  book  rated  strength  of 
the  conductor  —  AAC,  AAAC  or  copper. 
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FEED-THRU  DEADENDS 


During  twenty-seven  years  of 

'LINES  UP" 

continuing  production  it  has 

Reliable’s  latest  movie 

never  been  reported  that  a 

tells  the  whole  story. 

Reliable  Feed-Thru  Deadend 

Be  sure  to  see  it. 

chuck  let  go  a  line 

CTRIC  COMPANY  Franklin  Park,  Illinois 


A  Symbol  of  Integrity  Since  7909 


YOUR  JOB  JND  YOUR  COMPANY 


NO.  9 


Is  Profit  Really  “Profit  ”? 


Pro! it  to  most  people  means  the  difference  between 
what  something  costs  and  its  selling  price.  What  most 
pt*ople  forget  is  the  fact  that  out  of  this  difference  the 
costs  of  running  the  business  must  be  paid. 

Let’s  take  your  neighl)orho<Kl  hardware  merchant. 
He  has  hundreds  of  interesting  items  and  gadgets  on 
display  that  he  buys  for  a  certain  price  ami  sells  for 
some  higher  figure.  The  difference  is  what  account¬ 
ants  call  the  “gross  profit.”  It’s  quite  common  in  re¬ 
tail  stores  to  double  the  buying  price  to  make  the  sale 
price.  So  some  people  would  say  that  he’s  making 
100^  profit  and  that’s  Ux)  high.  Let’s  stop  to  con¬ 
sider  for  a  moment.  Out  of  this  difference  in  price 
between  buying  ami  selling,  the  hardware  store  owner 
must  pay  the  rent  on  his  store,  the  employees’  pay 
checks,  bills  for  lighting,  heating,  wrapping  materials, 
signs  and  advertising,  all  the  local  license  fees  and 
taxes,  and  many  other  similar  expenses.  This  eats  up 
a  big  share  of  the  gross  profit.  If  he  has  anything  left 
over,  the  accountants  call  it  “net  profit."  Then  Uncle 
Sam  steps  in  and  takes  anywhere  from  .SO  to  52^4  of 
what’s  left  as  income  tax,  leaving  the  owner  with  only 
a  small  fraction  of  the  total  dollars  he  rang  up  in  his 
cash  register.  .Many  people  think  that  what’s  left  is 
profit  but  this  is  still  not  true. 

The  owner  has  invested  many  thousand  dollars  ol 
his  savings  to  buy  stock  in  the  store,  showcases,  cash 
registers  and  many  other  items  needeil  to  operate  the 
business.  When  he  decided  to  go  into  the  hardware 
business,  he  hoped  that  his  net  profit  after  taxes 
would  be  enough  to  pay  him  at  least  as  much  as  he 
might  have  realized  hail  he  investeil  that  same  amount 
of  money  in  real  estate,  cor|X)rate  bonds  or  some 
other  venture  that  was  willing  to  pay  rent  on  bor- 
roweil  money.  In  other  words,  the  money  that  is  left 
over  after  paying  all  of  the  expenses  of  operating  the 
business  plus  the  imoine  taxes  should  be  l(X)ked  upon 
as  a  return  on  the  investment  necessary  to  keep  the 
businevs  going— not  as  “profits.” 

Competition  Applies  the  Brakes 

.Some  types  of  businesses  often  show  a  very  high 
rate  of  return  on  invested  capital  but,  under  our  free 
choice  system,  other  people  s(X)n  spot  a  goixl  thing 
and  start  in  competition.  This  in  turn  tends  to  divide 
the  market  and  reduce  excessive  return  on  the  invest¬ 
ment.  The  over  all  result  is  to  set  a  general  “rate  of 
return”  for  money  that  may  vary  from  .S  to  \(V/, ,  de¬ 
pending  upon  the  amount  of  risk  involvexl  in  the  in¬ 
vestment.  Thus  profits  can  be  said  to  represent  rent 
on  money  invested  in  a  given  enterprise. 

.\n  electric  utility  is  an  excellent  example  of  a  busi¬ 
ness  that  can’t  make  any  profit  at  all.  In  most  states 
it  is  regulated  and  its  rates  are  set  by  a  commission, 
which  limits  its  rate  of  return  on  the  investment  in 
the  svstem,  used  and  useful  in  the  public  service,  to 


something  between  6  and  l^c-  It’s  important  to  note 
that  the  commission  can  determine  how  much  of  the 
system  is  used  and  useful  in  the  public  service.  This 
means  that  utility  management  must  be  particularly 
watchful  over  system  additions  and  operating  effi¬ 
ciency  because  tfiere  is  a  definite  ceiling  on  the  com¬ 
pany’s  earning  power. 

Or  let’s  take  you  and  me  as  individuals  who  also 
have  something  to  sell.  .As  employees  of  a  big  corpo¬ 
ration,  we  invest  our  time,  skill  and  energy  in  return 
for  a  pay  check.  .After  we  pay  for  all  our  living  ex¬ 
penses,  what’s  left  over  is  a  measure  of  the  return  on 
our  investment  in  ourselves.  Highly  professional  j>eo- 
ple  who  have  spent  years  in  education  and  training 
normally  have  more  left  over,  or  a  higher  return,  than 
do  those  of  us  who  have  fewer  talents  to  offer  society. 

.All  of  this  has  a  very  im|x)rtant  bearing  on  our  way 
of  life  because  our  whole  system  of  living  and  of  gov¬ 
ernment  depends  u|X)n  individuals,  businesses,  com¬ 
panies  and  corporations  making  a  reasonable  return 
on  their  investments.  The  whole  tax  structure  of  the 
country  is  based  on  taking  a  jxtrtion  of  that  rate  of 
return  to  support  government  operations.  Individuals 
are  taxeil  on  the  total  amount  of  the  money  they  take 
in  from  their  work.  Uorporations  are  taxed  on  the 
money  that  is  left  after  paying  all  expenses  of  the 
business  except  the  return  to  the  investors.  Thus  our 
whole  social  structure  depends  upon  the  earning  pow’er 
of  all  of  us.  individuallv  and  collectively.  In  subse¬ 
quent  articles  in  this  series  some  of  the  factors  affect¬ 
ing  that  earning  |K)wer  will  be  discusseil. 


I'he  Profit  Squee/e  On  Two  fi'ronts 


.  .  .  which  leaies  just  enough  .  .  .  which  leases  enough  to 
for  mortgage  and  insurance  pay  to  our  shareholders 
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QUESTIONS? 


We  have  answers  to  some 
you  haven’t  asked  yet 


At  the  Alcoa*  works  in  Massena,  New  York,  you’ll  find 
the  world’s  largest  single  facility  devoted  exclusively 
to  research  on  aluminum  conductor  and  accessories. 

The  job  assigned  to  these  people  and  their  extensive 
equipment  is  this:  Test.  Try.  Re-test.  Try  again. 
Evaluate  what’s  been  done,  what’s  being  done,  what 
should  be  done. 

Find  out  anything  and  everything  that  applies  to 
overhead  aluminum  conductor.  Electrical  load.  Tem¬ 
perature.  Tension.  Vibration.  Connection. 

And  finally,  anticipate.  Be  able  to  answer  questions 
before  they  are  asked.  Because  pioneering  is  a  con¬ 
tinuous  obligation. 


Our  past  accomplishments  in  all  forms  of  aluminum 
conductor  you  may  already  be  familiar  with.  The  fu¬ 
ture  we’d  like  to  help  you  work  on  now. 

If  you’d  like  to  know  more  about  the  many  subjects 
on  which  we  can  provide  answers,  write  to  Rome  Cable 
Division  of  Alcoa,  Dept.  4-91,  Rome,  New  York. 


ALCOA 

OiME  CABLE 

DIVISION 
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General  Electric  announces  the 
brightest  40-watt  cool  white  /  f 
fluorescent  ever  made ,  / 

Here’s  money-saving  news  for  you  40-watt  fluorescent  users. 

General  Electric’s  NEW  F40  gives  a  7%  bonus  in  light  at 
no  extra  cost.  Now  your  customers  can  get  their  desired  light¬ 
ing  level  with  fewer  lamps  and  fixtures.  Or  they  can  increase 
their  existing  lighting  level  without  spending  a  single 
extra  penny  for  lamps,  fixtures  or  electricity. 

Only  General  Electric  offers  this  bonus  in  standard 
40 -watt  ’’white”  fluorescent  lamps.  The  G-E  NEW  F40  / 

is  rated  at  3100  lumens  in  popular  cool  white,  3250 
in  white  or  warm  white  —extra  light  worth  15c  to 
30c  a  lamp  to  most  of  your  customers.  Yet  the 
list  price  for  this  lamp  is  the  same  as  ordinary 
fluorescents. 


The  bonus  of  light  your 


customers  get  with  the 
General  Electric  NEW 
FUO  is  made  possible  be¬ 
cause  of  these  G-E  premium 
3  construction  features: 

.  1.  G-E  wattage-miser  elec- 
/  trode  helps  convert  power 
/  ordinarily  lost  in  the  cathode 
■  y  into  useful  light— free. 
y  y  2.  New,  more  efficient  gas 
/  y  mixture. 

y  y  y  3.  New  electronically  screened 
y  y  y  bonus-phosphor. 

~  ^y  /  And  all  these  light  producing  fea- 
y  y  tures  are  available  for  the  first  time  in 
/  a  lamp  that  sells  for  the  same  price  as 
/  ordinary  fiuorescents  —  only  $1.30  for 
/  the  popular  cool  white,  $1.35  for  other 
"white”  colors. 

Designed  for  both  Rapid  Start  and 
starter-type  circuits,  the  NEW  FiO  has  a 
life  rating  of  7600  hours  for  most  circuits 
(6000  hours  for  systems  installed  before 
1954).  To  get  7500-hour  life  in  pre-’54  circuits, 
F40/54  lamps  are  available.  They  give  the 
same  light  as  ordinary  40-watt  fluorescents 
(2900  lumens)  and  list  for  the  same  price  ($1.30 
in  cool  white).  General  Electric  Co.,  Large 
Lamp  Dept.  C-121,  Nela  Park,  Cleveland  12,  Ohio. 

F^t^rets  k  Our  Mosf  /m^rfant  T^oducf 
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Pioneers  in  fast  eco¬ 
nomical  welding  of 
aluminum  bus,  Penn- 
Unioa  is  your  best 
source  of  weld  fittings 
—  and  tecbaical  help. 


For  your  convenience — the 
complete  line  of  crimp  con¬ 
nectors.  No.  22  to  2,000,000 
CM.  Copper  and  aluminum 
lugs,  splices,  etc.,  and  tools. 


WTFa 


from  Penn-Union 


TYPE  RA 


Many  types  of  bolted 
lugs,  splices,  bus  fittings, 
No.  12  to  2.S00,000  CM. 
Copper  and  aluminum. 


Once  the  standard  connec¬ 
tion,  still  widely  need.  Single 
and  two-hole  lugs.  No.  10  to 
2,000,000  CM. 


Sold  Sr  Leadlns 
Electrical  DUtributors 


PENN-UNION  ELEaRIC  CORP.,  Erie,  Po. 

Export  Soles — Philips  Export  Co.,  100  East  42n<l  St.  New  York  17,  N.  Y. 
Cetie  Jl—  Sato  -  Pwwkilaii  Cweut  Ok,  Ud,  Terenlo 
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support  6,000 lbs... 

^"^STABLE  STRAND  GETS  WEAKER- 

ALUMOWELD  STRAND  KEEPS  ITS  STRENGTH 


When  you  buy  strand  you  want  the 
strength  you  specify — and  you  want  that 
strength  to  last.  So  why  waste  good  money 
on  ordinary  strand  that  can’t  resist  corro¬ 
sion — that  starts  to  rust  away  and  weaken 
after  you  install  it.  Unlike  rustable  strand, 
Alumoweld’s  initial  strength  remains  per¬ 
manent  year  after  year. 

With  its  thick  covering  of  aluminum — 
25%  by  area — permanently  welded  to  a 
strong  steel  core,  Alumoweld  gives  you 
the  same  high  resistance  to  corrosion  as 
solid  aluminum.  It’s  made  by  the  exclusive 
atomic-welding  process  in  which  the  duc¬ 
tile  weld  remains  permanent  under  all 
operating  conditions.  Corrosive  elements 
can’t  reach  the  steel  core  because  of  the 


durable  protection  of  the  thick  aluminum 
covering. 

Diameter  for  diameter,  Alumoweld 
Strand  has  the  same  strength  as  extra- 
high-tensile  steel — yet,  it  weighs  less  and 
is  easier  to  install.  Its  initial  cost  is  sur¬ 
prisingly  low.  In  fact,  because  it  will  stay 
up  far  longer,  Alumoweld  Strand  will  actu¬ 
ally  cost  less  as  the  years  go  by. 

Alumoweld  Strand  gives  you  perform¬ 
ance  where  it  counts — on  the  job!  Send 
for  Engineering  Bulletin  E.  D.  3000  and 
get  the  full  story  on  Alumoweld’s  impor¬ 
tant,  money-saving  advantages.  You’ll 
see  why  Alumoweld  Strand  is  preferred  by 
so  many  efficiency-minded,  cost-conscious 
companies. 


Supplies  of  Alumoweld  Strand  are  available  for  immediate  shipment  from 
our  uHirehouses  in  New  York,  Chicago,  Pittsburgh  and  Memphis. 

COPPERWELD  STEEL  COMPANY  wire  and  cable  division  Glassport,  Pa. 

Fof  Eiport  COPPERWELD  STEEL  INTERNATIONAL  COMPANY.  N«w  York 
Can.rdiin  Distributor  NORTHERN  ELECTRIC  COMPANY  LIMITED 


LOADED  with  extra  value 


and  messenger  strand 


For  phone  number  of  riosest  representath’e  ree  ath’erlhing  index  in  bock  of  book. 
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One  of  many  examples  of  Circle  A-W  progressive  engin¬ 
eering  is  this  all-in-one,  surface  and  flush  mounting  meter¬ 
ing  device.  Easy  installation,  along  with  many  other  im¬ 
portant  features,  is  bringing  high  trade  acceptance  to 
this  unit.  Raintight  and  UL  approved  .  .  .  means  built-in 
reliability. 


Progressive  engineering  is  our  by-word 
and  continuing  to  be  progressive 
means  that  you  can  not  rest  on  the 
laurels  of  past  success.  Young  ideas 
.  .  .  based  on  successful  experience 
.  .  .  enables  Circle  A-W  to  bring  to 
the  trade  a  constant  flow  of  newly 
developed  and  proven  products. 


Our  model  !s  Miss 
Judy  Floyd,  five 
year  'eld  grand¬ 
daughter  of  Circle' 
A  -  W  *  I  President, 
Mr.  Al  Johnson. 


We're  a  grown-up  company  with 


young  ideas! 


CIRCLE  A-W  PRODUCTS  Co. 

P.O.  Box  1171,  Modesto,  Calif. 


For  phone  number  of  closest  representath'e  see  advertising  index  in  back  of  book. 
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Helping  pave  the  way  for  tomorrow's  ''Electrical  Turnpikes' 


Pennsylvania 
transformers 
now  in  service 
on  Penelec’s 
EHV  line 


The  500,000-volt  transformers  pro¬ 
vided  by  Pennsylvania  Transformer 
Division,  McGraw-Edison  Com¬ 
pany  for  Pennsylvania  Electric 
Company’s  pioneering  transmis¬ 
sion  line  are  the  culmination  of  a 
million-dollar  investment  by  Penn¬ 
sylvania  in  the  development  of 
extra-high-voltage  transforming 
equipment.  During  the  next  two 
years,  operating  data  obtained  in 
cooperation  with  Penelec  will  help 
pave  the  way  for  eventual  EHV 
“electrical  turnpikes”  over  which 
large  blocks  of  power  can  be  trans¬ 
mitted  economically. 

Located  at  the  Saxton  end  of  the 
13-mile  Penelec  line,  the  bank  of 
Pennsylvania  autotransformers  is 
rated  60,000  kva,  500-115  kv.  The 
installation  consists  of  three  20,000- 
kva  single-phase  units. 

Although  now  in  the  realm  of  the 
“spectacular,”  extra-high- voltage 
installations  such  as  this  undoubt¬ 
edly  will  play  an  important  part  in 
America’s  future  growth.  Pennsyl¬ 
vania  Transformer  is  grateful  for 
the  opportunity  to  help  lay  a  solid 
groundwork  for  that  future  by  par¬ 
ticipating  in  the  Penelec  project. 

The  500-kv  transformers  were 
built  with  Pennsylvania’s  basic 
shell-form  insulation  system — 
service-proved  in  Pennsylvania 
Contour  Design  Transformers.  For 
details,  write  for  Catalog  P-560. 


TRANSFORMER 
DIVISION  ism 

McCRAW-EDISON  COMPANY 
CANONSBUR6,  PA. 


'•  a 

F. 

IF 
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From  Crossarms  to  Complete  Towers . . . 

Alcoa*  Aluminum.  Dropped  from  the  air  or  built  straight  up.  ■  Designed 
and  fabricated  by  Alcoa  Structural  Division  for  economy  -  speed  —  strength. 


Aluminum  Company  of  America 
Structural  Division 
873-J  Alcoa  Building 
Pittsburgh  19, 
Pennsylvania 


STRUCTURAL  DIVISION 


For  MCiting  di 


latch  "Alcoa  Prasanta"  ovary  Tuosday  ovoninf^ABC  TV 
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COMPLETE  SERVICES 


In  all  major  fields  of  power  generation— hydro¬ 
electric,  conventional  steam  and  nuclear- 
clients  find  that  Bechtel  experience  covers 
every  project  requirement. 

Power  facilities  by  the  company  aggregate 
generating  capacity  in  excess  of  12,000,000 
kilowatts.  Individual  projects  vary  from  units 
with  modest  ratings  to  major  steam  plants  of 
more  than  900,000  kilowatts  capacity.  Energy 
sources  include  coal,  oil,  gas,  water  power  and 
atomic  fission. 


F  STUDY  TO  START  UP 


The  first  electric  power  derived  from  atomic 
energy  was  generated  at  the  A.E.C.  Experi¬ 
mental  Breeder  Reactor  built  by  Bechtel  in 
1949.  Since  then  the  company  has  had  respon¬ 
sible  roles  in  nuclear  power  study  programs 
and  as  engineer- constructor  of  many  impor¬ 
tant  nuclear  power  plants. 

Bechtel  experience  will  interest  utilities  plan¬ 
ning  to  build  new  generating  plants  or  to 
expand  existing  facilities. 

BECHTEL  CORPORATION 

Engineers  and  Builders  for  Industry 
SAN  FRANCISCO  •  Los  Angeles  •  New  York  •  Houston 
Canadian  Bechtel  Limited 

TORONTO  •  Montreal  •  Calgary  •  Vancouver 

For  phone  number  of  closest  representative  see  advertising  index  in  hark  of  hook. 
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This  huge  hydraulic  turbine  casing  dwarfs  the  work-  rolls,  wind  tunnels,  bridge  caissons— almost  any 
man— but  to  him  and  15,000  others  at  Newport  job  that  calls  for  heavy  steel  fabrication  and 


News,  tremendous  jobs  such  as  this  are  routine. 

Here  giant  engineering  and  production  challenges 
are  conquered  in  stride.  Turbines,  valves,  gates 
and  penstocks  for  the  greatest  hydroelectric  proj¬ 
ects— Niagara,  Grand  Coulee,  Hoover  and  96 
others.  Pressure  vessels  and  similar  heavy  equip¬ 
ment  for  the  petrochemical  industry.  Paper  dryer 


machining  of  massive  parts  to  close  tolerances. 

Whatever  your  project,  call  on  Newport  News.  It 
has  the  men,  methods  and  machines  to  accept 
the  toughest  challenge. 

SHIPBUILDING  AND  DRY  DOCK  COMPANY 
NEWPORT  NEWS.  VIRGINIA 


For  phone  number  of  closest  representative  see  advertising  ittdex  in  back  of  book. 
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IN  N£^A/^ 


Wagner 


fiHi 


SIX  2000  KVA  WAGNER 
NETWORK  TRANS¬ 
FORMERS  installed  on 
the  system  of  Dallas 
Fewer  and  Light  Com¬ 
pany  serve  the  Southland 
Center.  The  42-story 
Southland  Life  Tower 
and  the  600-room 
Sheroton-Dallas  Hotel 


consume  an  enormous 


amount  of  power  .  .  . 
power  used,  for  example, 
by  15,800  lighting  fix¬ 
tures,  28  elevators,  8 
escalators,  an  all-electric 
company  cafeteria,  and 
a  6,450  ton  electrically- 
driven  air  conditioning 
system. 


SERVING  2  GREAT 
GROWTH  INDUSTRIES 
. . .  ELECTRICAL 
. . .  AUTOMOTIVE 
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Network  Transformers 


will  fit  in  close  quarters . . .  are  small  in  size . . .  have  compact 
rotary  switch  . . .  modern,  corrugated  cooling  surfaces 


WAONER-DIVfLOPED 
ROTARY  SWITCH  FOR 
NETWORK 
TRANSFORMERS 
This  cmollar,  RgMwcight, 
oil-fill«d  high  voltag* 
swHcH— wMi  matching 
caM*  lorminaHon  com- 
paitmonl— -was  dosignod 
cpocHically  to  moot  ro- 
quiramants  of  notwork 
•ystom*. 


Wagner®  Network  Transformers  are  designed  to  give  you 
smaller,  lighter  units,  with  smoother  contours  for  easier  main¬ 
tenance.  In  new  networks  you  can  cut  system  costs  by  con¬ 
structing  smaller  vaults  to  hold  these  space-saving  transformers. 
In  older  systems  you  can  put  larger  ratings  in  your  present 
vaults.  Maintenance  costs  are  less,  too.  The  corrugated  radiators 
can  be  quickly  cleaned  from  above,  and  an  anti-corrosive  tank 
finish  protects  exterior  surfaces  for  years.  A  special  undercoating 
on  the  base  protects  the  transformer  even  under  adverse  con¬ 
ditions  of  underground  installation. 

CORRUGATED  TANK-COOLING  SURFACES  eliminate 
dirt<atching  corners.  Radiating  surfaces  are  easy  to  clean,  and 


there  are  no  hard-to-get-at  spots  to  hinder  painting  when  it’s 
needed.  Reliability  is  improved  because  there  are  fewer  places 
for  leaks  to  develop. 

LOWER  NOISE  LEVEL  has  resulted  from  improvements  in 
core  design  and  materials,  and  newly  developed  methods  of 
annealing  the  core  steel.  Lower  noise  levels  are  a  feature  of 
all  Wagner  transformers. 

Over  6S  years  of  constant  research  and  development  have  made 
Wagner  a  leader  in  transformer  design  . . .  made  the  Wagner 
name  one  of  the  foremost  in  power  planning.  For  expert  advice 
in  solving  your  network  transformer  problems,  consult  your 
nearby  Wagner  Sales  Engineer.  There  are  Wagner  branchn  in 
32  principal  cities. 


BRANCHES  AND  DISTRIBUTORS  IN  ALL  PRINCIPAL  CITIES 

Wkiner  Elediric  Qxrporation 

easi  PLYMOUTH  AVENUE,  ST,  LOUIS  33,  MO..  U.S.A. 


For  phone  number  of  clo%e%t  representatii>e  see  adr>ertisinf  index  in  back  of  book. 
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Now!  Tape . . .  and  tear. .  .with  one  hand! 


THIS  BRAND-NBW  DISPENSER 

makes  handling  plastic  electrical 
tape  a  revelation !  Far  safer,  too,  be¬ 
cause  the  cutter  is  permanently 
shielded  .  .  .  can’t  snag  hands  or 
clothes. 

From  beginning  to  end,  you’ll  save 
time  and  trouble  with  J-M  Dutch 
Brand  Plastic  Electrical  Tape  in  this 
great  new  dispenser.  And  you’ll  like 


aU  ten  of  the  big  advantages  shown 
on  the  right. 

But,  see  for  yourself!  Get  all  the 
facts  on  Dutch  Brand*  Plastic  Elec¬ 
trical  Tape  in  the  handy  new  dis¬ 
penser  from  your  J-M  Dutch  Brand 
Distributor.  Or  write  to  Dutch  Brand 
Division,  Johns-Manville,  Box  14, 
New  York  16,  N.  Y.  In  Canada :  Port 
Credit,  Ont.  Cable:  Johnmanvil. 


Johns-Manville  Iffl 

DUTCH  BRAND  ELECTRICAL  TAPE 


nor  ntPOBTAHT  advahtaobsi 

1.  Permanently  shielded  cutter! 
a.  No  moving  parts  to  snag  hands, 
clothes!  a.  Can't  dull  or  clog! 
4.  “Tape-and-tear"  with  one  hand! 
a.  Special  "grip-strip"  for  faster 
starting!  e.  Full  66'  of  finest  plas¬ 
tic  electrical  tape  made!  7.  Pre- 
loaded  . . .  ready  to  go!  a.  Protects 
tape  against  dirt,  grease!  a.  Big 
center  hole  for  easy  handling!  to. 
COSTS  NO  MORE  THAN  TAPE  ALONE! 


j2 
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TAUM  SAUK 

Union  Electric  Co.  *  St.  Louis,  Mo. 

Pumped-Stora^e  Project  to  have  the  two  largest- 
capacity  hydro  units  ever  built.  Total  capability  of 
these  reversible  pump-turbines  is  more  than  ()()(),()(K) 
HP  under  HOO  ft.  head.  This— first  in  pure  regeneration 
—is  another  example  of  Allis-Chalmers  product  leader¬ 
ship.  Write  Hydraulic  Division,  York,  Pa.  for  addi¬ 
tional  information. 
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ANACONDA 
WIRE  &  CABLE 
IS  MADE  IN  THE  WEST 


TO  FIT  THE  NEEDS  OF  THE  WEST 


FROM  ORANGE,  CALIFORNIA  MILL  . . . 

A  full  line  of  wire  and  coble  is  ready  to  go  to  work  for 
utilities,  contractors,  electrical  manufacturers  —  all  of 
Western  Industry. 

Fast,  efficient  service  directly  to  you,  from  nearly  100  West¬ 
ern  .Anaconda  Distributors  . . . 

FROM  REDWOOD  CITY,  CALIFORNIA  MILL  .  .  . 

A  wide  range  of  highly  specialized  products  meets  the  ex¬ 
acting  needs  ol  the  eler ironic >>  and  missile  industries. 
I  his  new  .Vnaconda  lacilitv,  lormerh  the  Se(|uioa  Wire 
Liable  fiom|)any,  rounds  out  .Vnaconda’s  complete 
wire  and  cable  service  to  tite  West. 


Call  the  Man  from  .Anaconda  at  Sales  Offices  in  Den¬ 
ver,  Los  .Angeles,  San  Francisco  or  Seattle.  Or  see  your 
local  .Vnaconda  Distributor.  di37i 


—  ASK  THE  MAN  FROM  — ^ 

Anaconda 

COPPER  AND  ALUMINUM  WIRE  AND  CABLE 


For  bhoiie  ninnhei  of  cloxesi  telnexetilalii'e  see  odi'ettixiuo  htde\  hi  hark  of  hook. 


Sunshine  City 


This  is  Tucson,  Arizona,  where  the  skies  are  azure 
and  the  sunshine  sparkles  day  after  day,  all  year 
round. 

This  is  Tucson  whose  exciting  past  is  filled  with 
Spanish  missionaries,  Indians  and  cowboys  . .  .  and 
which  now  boasts  a  university,  an  electronics  indus¬ 
try,  an  air  base,  and  myriad  other  assets  ...  all  set 
amid  surroundings  perfect  for  work  or  play. 

Famous  Supima  cotton  is  grown  in  the  same 
valley.  Dude  and  cattle  ranches  abound.  Mexico 


lies  only  65  miles  to  the  South. 

Little  wonder  Tucson  has  grown  from  262nd  to 
54th  in  rank  among  U.S.  cities  in  the  past  ten  years. 

Tucson  lies  athwart  the  main  line  of  one  of  the 
nation’s  leading  railroads  .  .  .  and  is  served  by  the 
Tucson  Gas,  Electric  Light,  and  Power  Co.,  a  fast¬ 
growing  modern  utility  whose  offices  are  circled  in 
the  photo  above. 

And  supplying  the  needs  of  both  utility  and 
industrial  users  is  Kerite  Cable. 


Y'/r  /Vr^  KERITE  /Vf/*  ttce 

General  Office— 30  Church  Street,  New  York  7,  N.  Y.  ****"***■* 

SAiis  errieis! 

Albuquerque.  Ardmore,  Pa.,  Birmmgtijm  Boston.  Chicego.  Cleveland.  Denver.  Glendale.  Cal  .  Houston,  lake  Wales.  Fla  .  Oakland.  Portland.  Ore  .  St  louis.  Salt  Lake  City.  Seattle,  Tallahassee.  Tamp* 
for  phone  number  of  closest  representalh’e  see  adt'erlising  index  in  hack  of  hook. 
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CHEMICALS  k 


ARMORTEC  is  pure  vinyl. 
Caustics  from  industrial 
smokestacks  can’t  hurt  it. 
Armortec  is  corrosion-proof 
.  .  .  over  6,000  hours  of 
vi/eatherometer  exposure 
proved  it. 


ARMORTEC  eliminates  out¬ 
ages  due  to  birds  and  ani¬ 
mals.  Applied  up  to  six 
times  thicker  than  conven¬ 
tional  paint  coatings.  Pro¬ 
vides  22,000  volts  insula¬ 
tion  on  the  transformer  cov¬ 
er  and  cover  band. 


ARMORTEC  coating  is  uni¬ 
form.  Sharp  edges  and  cor¬ 
ners  fully  protected.  Armor¬ 
tec  leaves  no  room  for  rust 
and  corrosion  from  salt 
spray  .  .  .  10,000  hours  of 
salt  spray  test  had  no  effect. 


ARMORTEC  STtNIIS  UP  TO 
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SUN  &  SAND 


Check  how  much 
Armortec  will 
save  you! 


Armortec  stands  up  to  these  costly 
transformer  enemies  .  .  .  Protects 
transformers  like  no  other  coating. 

Armortec  is  not  paint.  It  is  pure 
vinyl  plastic.  It  is  fusion-bonded  to 
the  entire  exterior  transformer  surface: 
the  tank,  cover  and  band.  It  is  tough, 
resilient,  indestructible.  Armortec  pro¬ 
tects  your  transformer  investment 
from  everything  under  the  sun! 


Save  transformer  repair  and  re¬ 
placement  dollars  with  Armortec. 
Standard  on  all  R  T  &  E  pole-type 
transformers . . . 


ARMORTEC  is  tough.  It  can 
take  rough  handling.  Ar¬ 
mortec  can't  be  chipped 
off  because  it’s  fused  to 
the  metal.  Grueling  impact 
testing  proved  Armortec 
100  times  superior  to  con¬ 
ventional  paint. 


ARMORTEC  is  unaffected 
by  sunlight.  Won't  blister, 
peel,  chalk,  or  craze.  Ar¬ 
mortec  is  abrasion  resist¬ 
ant.  It  has  the  resiliency  of 
rubber,  shrugs  off  driving 
sand  . . .  verified  by  actual 
sand  blast  demonstrations. 


Waukesha,  WisconeiiT: 
Portland,  Oregon 
Arlingtorv,  Texas 


For  phone  number  of  closest  represenlolwe  see  adt'ertising  index  in  back  of  book. 


Your  Costs 
for  Transformer 

Trouble  Repair  and  , 

Source  Replacement 

Birds  and  animals 

$ . 

Corroding  salt  spray 

$ . 

Industrial  fumes 

$ . 

Sun  and  windblown  sand  $ .  I 

I  Transportation  and 

I  installation  handling 

$ . 

1  TOTAL 

$ . 

( 


Enjay  Butyl  withstands  all  the  com-  tional  compounds,  making  it  ideal  rubber  for  insulation  of  power  cable, 

mon  foes  of  electrical  insulation  —  for  underground  and  underwater  ap-  transformers  and  bus  bars.  Coupled 

heat,  water,  corona,  ozone,  sun,  plications.  with  outstanding  abrasion  resist- 

weather,  and  high-voltage  discharge.  Butyl’s  high  dielectric  strength  ance,  these  same  characteristics 

Because  of  its  exceptional  heat  re-  prevents  excessive  loss  (with  its  re-  point  the  way  toward  increased  use 

sistance.  Butyl-insulated  cable  lets  sultant  cable  deterioration  and  in-  of  Butyl  as  a  jacketing  material, 

you  carry  a  higher  current  with  a  crease  in  transmission  cost);  also  For  more  information,  write  to 

given  conductor  size.  Water  absorp-  guards  against  breakdowns  due  to  Enjay,  15  West  51st  Street,  New 

tion  of  Butyl  insulation  at  90*C  is  surge  currents.  These  characteristics  York  19,  New  York, 

only  about  one-sixth  that  of  conven-  have  made  Enjay  Butyl  the  preferred 


EXCITING  NEW  PRODUCTS  THROUGH  PETRO-CHEMISTRY 

ENJAY  CHEMICAL  COMPANY 

A  DIVISION  OF  HUMBLE  OIL  &  REFINING  COMPANY 
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On  ENGINEiRING 
evaluation 
Lapp  Hi-F  rates 
as  sound 
"functional 


*‘In  engineering,  we  don’t  think  there’s  much 
more  sense  to  over-design  than  there  is  in  under¬ 
design.  We  rate  as  “most  efficient”  that  transmis¬ 
sion  line  design  that  comes  closest  to  matching 
up  the  strength  characteristics  of  conductor, 
structure,  hardware  and  insulators. 

“Most  of  our  transmission  system  is  designed 
for  a  working  load  of  only  a  few  thousand  pounds. 
Lapp  Hi-F,  with  an  M&E  strength  rating  of 
14,000  lbs.,  is  an  up-to-date  ‘compact  model’  sus¬ 
pension  insulator.  Because  it  satisfies  our  engi¬ 
neering  requirements,  and  saves  the  company 
money,  it  goes  on  our  standards  list  pronto!” 

There’s  no  compromise  with  quality  in  Lapp 
Hi-F — only  a  reduction  in  size  and  weight  (and  a 
more  realistic  relationship  between  rated  strength 
values  and  actual  performance  characteristics).  As 
^mpared  with  the  NEMA  standard  10"  suspension 


insulator,  Lapp  Hi-F  is  1"  smaller  in  diameter, 
one-third  less  in  weight,  and  is  fully  interchangeable 
physically.  Rated  at  14,000  lbs.  M&E  strength, 
Hi-F  matches  EEI-NEMA-52-3  in  every  other  me¬ 
chanical  rating,  and  in  every  electrical  character¬ 
istic.  On  every  consideration,  technical  or  economic, 
we  think  you  too  will  rate  Lapp  Hi-F  as  “OK.” 

Lapp  Insulator  Co.,  Inc.,  LeRoy,  N.  Y. 


For  phone  number  of  closest  rebresentath'e  see  adverlising  index  in  back  of  book. 


Nuclear  testing... 


Babcock  &  Wilcox 


Babcock  &  Wilcox 


Broad  experience  makes  B&W  a  nuclear  leader 


In  every  phase  of  nuclear  activity,  2.  Nuclear  testing.  BaW  is  de- 

Babcock  &  Wilcox  is  making  impor-  signer  of  the  nuclear  portion  of  the 

tant  contributions.  Three  examples:  nation’s  largest  test  reactor.  The 

1.  Nuclear  propulsion.  BaW  de-  Advanced  Test  Reactor,  to  be  lo- 

signed  and  built  the  nuclear  reactor  cated  at  National  Reactor  Testing 

for  the  N.S.  Savannah’s  22,500  shaft  Station  in  Idaho,  will  operate  at 

horsepower  plant.  The  world’s  first  250,000  kw  (thermal), 

nuclear-powered  passenger-cargo  3.  Nuclear  power  generation. 
ship,  the  Savannah  will  travel  BaW  designed  and  built  the  reactor 
350,000  miles  without  refueling.  for  Con  Edison’s  275,000  kw  (elec¬ 


trical)  Indian  Point  station.  Now 
nearing  completion,  Indian  Point 
will  mark  the  first  large  scale  use  of 
thoria-urania  fuel. 

These  projects  are  typical  of  the 
many  things  BaW  is  doing  in  the 
nuclear  field.  The  Babcock  &  Wilcox 
Company,  161  E.  42  St.,  N.Y.  17,  N.Y. 

Babcock  &  Wilcox 


I 


YESTERDAY’S  EXPERIENCE 


TODAY’S  PRACTICE 


Power  plants  by  Stearns-Roger 
contain  75  years  of  engineering- 
construction  background  and  the 
best  of  today’s  design  concepts. 
With  our  help  you  can  meet  to¬ 
morrow’s  power  requirements  effi¬ 
ciently  and  economically.  Your 
plant  will  incorporate  equipment 
and  configuration  for  precision  op¬ 
eration  and  will  provide  for  tomor¬ 
row’s  expansion.  Your  power  fa¬ 
cilities  are  our  business. 


Colorado 


f.O.  kox  S8M  •  Donvar  17, 


ENGINEERING  •  CONSTRUCTION  •  MANUFACTURING 


ELECTRICAL  WEST  •  VOL.  127,  NO.  3 


For  ‘thoiie  number  of  flo\e\l  representolh’e  see  adi’ertising  index  in  hack  of  hook. 
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Now — from  Spang  comes  a  new  improved  galvanized 
rigid  steel  conduit.  Here’s  what  it  offers  you: 

NEW  —best  thread  protection 
available  against  rust 

...  a  smooth,  uniform  zinc  galvanized  coating  on  every 
ridge  and  valley  of  every  thread  .  .  .  easy  coupling — can 
be  hand  tightened  the  whole  way  ...  no  thread  chasing 
...  no  excess  zinc  .  .  .  Preecc-tested  to  assure  quality 
and  dependability. 

NEW  —  i/ofy/^/e  galvanized  coating  on 
the  conduit  for  extra  corrosion  resistance 

.  .  .  inhibits  white  rust  formation  . . .  eliminates  flaking  of 
finish  . . .  has  that  fine  spanGleam  appearance. 


NEW  — Ae//er  packaging  for  easier 
handling 

.  .  .  bundled  in  steel  strapping  in  sizes  up  through  2"  . .  . 
shipped  on  a  one-ton  rectangular  lift  for  convenient  transit 
by  lift  truck. ..cuts  handling  costs — makes  inventory  easier. 

*  *  * 

Save  installation  time,  get  top  protection  against  rust  and 
corrosion  with  new  Spang  Blue  Star  Galvanized  Rigid 
Steel  Conduit.  See  your  nearby  Spang  Distributor  for 
complete  details  and  samples. 

Spang  Blue  Star  Conduit  is  one  of  the  many  fine  products 
produced  by  National  Supply  Division,  Armco  Steel  Cor¬ 
poration,  Two  Gateway  Center,  Pittsburgh  22,  Penna. 


ARMCO  National  Supply  Division 

V 


For  phone  number  of  closest  rrpresentalh’e  see  advertising  index  in  back  of  book. 


‘■-'T'- *  f  m  .M  ,rL^ 

Above  is  a  partial  view  of  the  Ravenswood  Substation  showing 
some  of  the  switches  in  place  on  the  aluminum  stands.  In  all, 
there  ore  54  disconnect  switch  structures  as  well  as  a  variety  of 


structures  for  bus  supports,  lightning  arresters,  coupling  capacitors 
and  wave  traps,  cable  potheads,  and  potential  transformers. 


Preassembled  welded  aluminum  switch 
structure  as  it  arrived  from  the  factory. 
Switch  bases  are  integral  with  frame. 
Grounding  switches  and  their  interphase 
rods  were  also  factory  installed  in  many 
cases. 


The  photograph  at  left  shows  the  special  sling 
used  to  lift  the  switch  package  into  position  on 
the  leg  sections.  The  columns  for  a  typical  stand 
were  installed  in  approximately  10  minutes;  in¬ 
sulators  were  installed  in  a  little  over  on  hour, 
and  the  switch  lifted  and  bolted  into  position  in 
less  than  15  minutes. 


mnmm  sum  up 


p  m  mm 

III  smarm  omu  suo  msmcim 


Ravenswood  transmission  substation  which  serves  Con 
Edison’s  big  new  generating  plant  along  the  East  River  in 
Long  Island  City,  New  ^  ork.  is  going  up  smoothly  and 
quickly.  One  of  the  major  factors  contributing  to  the 
speed  and  ease  of  its  erection  is  a  bold  new  concept  in 
substation  design  and  construction:  factory  preassembly 
of  sw  itch  structures. 

The  original  idea  for  these  packaged  structures  came 
about  as  a  need  voiced  by  Con  Edison’s  engineers.  Ork- 
ing  with  them  on  the  project.  Southern  States’  Structural 
Engineering  Department  conceived  a  practical  design  j)er- 
mitting  much  assembly  work  normally  accomplished  in 
the  field  to  l>e  done  at  the  factory. 

Ravenswood.  the  world’s  largest  aluminum  transmis¬ 
sion  substation,  was  the  first  practical  application  for  this 
concept.  When  construction  started,  these  compact,  easily 
handled  units  were  in  the  field  ready  for  installation.  They 
consisted  of  completely  assembled  welded  aluminum 
frames  with  integral  switch  bases,  interphase  rods,  and 
components  of  the  switch  mounted  in  position.  By  simply 
removing  the  switch  live  parts  and  reassembling  with  in¬ 
sulators,  the  packaged  structures,  with  switches  already 
adjusted,  were  ready  for  installation.  In  addition,  factory 
fabricated  aluminum  stands  further  reduced  the  number 
of  hours  required  to  get  a  switch  installed. 

Some  of  the  advantages  of  this  approach  are  readily 
apparent.  Contrast  the  handling  required  for  these  factory 


assembled  switch  structures  to  the  conventional  method  of 
shipping  all  pole  units  separately.  Further,  in  usual  prac* 
tice,  all  interphase  rods,  clevises,  adjustable  arms,  ground* 
ing  shunts,  and  numerous  nuts  and  holts  are  unassembled 
when  they  arrive  at  the  job  site.  As  construction  engineers 
will  confirm,  a  lot  of  valuable  time  is  spent  sorting  and 
preparing  such  switches  for  mounting.  And  once  the 
switches  are  in  place  on  their  stands,  interphase  rods  have 
to  he  installed  and  the  switch  completely  adjusted  for 
proj)er  opening  and  closing.  (The  packaged  units  require 
only  a  minor  adjustment  of  tilting  rings  after  the  switch 
is  installed.) 

According  to  Con  F^dison,  savings  at  Ravenswood  are 
significant. 

Although  the  use  of  aluminum  structures  and  aluminum 
stands  as  employed  on  this  station  may  not  be  practical  in 
some  areas  and  for  some  utilities,  the  principle  involved 
may  represent  a  real  breakthrough  in  substation  construc¬ 
tion.  Ftir  example,  the  basic  idea  could  be  easily  applied 
with  fac  tory  assembled,  bolted  steel  sections  for  mounting 
on  any  t>pe  of  stand  whether  aluminum,  steel  column,  or 
conventional  structure. 

ith  labor  costs  skyrocketing,  serious  consideration 
should  he  given  to  the  practicability  of  factory  preassem* 
hly  of  switch  structures  for  your  next  substation. 

Why  not  discuss  this  new  idea  with  your  Southern 
States  representative  or  contact  us  direct  for  additional 
information? 


#-IAMf=»TOrsl  ,  GEOf=iGIA 

IN  CANADA:  DOMINION  CUTOUT  CO..  LTD.,  TORONTO 

For  phone  number  of  closes!  representative  see  advertisine  index  in  back  of  book. 
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From  brawny,  liquid-filled  transformers 
outside  of  the  Math  and  Physics  Building, 
Field  House,  and  Fine  Arts  Building,  to 
whisper-quiet  dry  tyiie  units  in  the  class¬ 
rooms,  laboratories,  and  dramatics  hall, 
the  University  of  Wichita  uses  Marcus 
transformers  for  de})endable,  trouble-free 
jjerformance. 

All  Marcus  transformers,  both  dry  and 
liquid-filled  score  "excellent”  in  factory 
tests.  Loss  tests,  hi-pot  tests, impulse  tests, 
and  sound-level  tests  are  passed  with 
flying  colors.  For  full  jxjwer  and  guaran¬ 
teed  satisfaction,  sjiecify  Marcus  for  your 
next  transformer  installation. 


"Mtirk  of  Quality’’ 


Meetings  Calendar 


MARCH 

22-‘l'i—l*mific  C.oasI  Electrical  .4»ih., 
Engineering  &  Operating  Sec¬ 
tion,  Sheraton -Palare  Hotel, 
San  Franriiieo. 

'26-2~—PCEA,  Administrative  Services 
Section,  spring  conference. 
Villa  Hotel,  San  Mateo,  Calif. 


1500  KVA  OIL  FILLED  TRANSFORMER 


MARCUS  TRANSfORMtR  CO.,  Inc. 

HAHWAY,  NEW  JERSEY 

A  COMPLETE  LINE  OF  DRY  TYPE  AND  LIQUID-FILLED  TRANSFORMERS  THRU  5000  KVA 


SEPTEMBER 

64i— Northwest  Public  Power  Asm., 
Power  Use  Section,  annual 
meeting.  Pacific  University 
Campus,  Forest  Grove,  Ore. 

10- 13— RocAy  Mountain  Electrical 

League,  annual  convention, 
Jackwn  Lodge,  Wyo. 

11- 13  — Infemationoi  Association  of 

Electrical  Inspectors,  North¬ 
western  Section,  Owyhee  Ho¬ 
tel,  Boise,  Idaho. 

17-20— Nafionuf  Association  of  Elec¬ 
trical  Distributors,  Western 
regional  conference.  Jack  Tar 
Hotel,  San  Francisco. 

17-21— f.4Ef,  Southwestern  Section, 
Lafayette  Hotel,  Long  Beach. 

20-21— E/ecfric  Companies  Public  In¬ 
formation  Program,  workshop 
conference.  Brown  Palare  Ho¬ 
tel,  Denver,  Colo. 

20-22— Northwest  Electric  Light  & 
Power  Assn.,  Mth  annual 
meeting,  Sheraton  -  Portland 
Hotel,  Portland. 

25- 21— Joint  ASME  /  AIEE  National 

Power  Conferetue,  St.  Francis 
Hotel,  San  Francisco. 

28— BnieaM  of  Home  Appliances. 
fall  conference,  RaliMva  Park, 
San  Diego. 

OCTOBER 

5-5— Electric  Leagtte  of  Southern 
California,  Lighting  Progress 
Exposition,  Palladium,  Hollv- 
wood,  C.alif. 

5-ti—Northwest  Public  Power  Asm., 
Accounting  and  Finance  Sec¬ 
tion,  annual  meeting,  Everett, 
Wash. 

16-18— .Vorf/ia'est  Electric  Light  & 
Power  Asm.,  Business  Devel¬ 
opment  Section,  Davenport 
Hotel,  Spokane. 

26- 27— Poci/ic  Coast  Electrical  Asm., 

Hawaiian  conference.  Prin¬ 
cess  Kaiulani  Hotel,  Hono¬ 
lulu. 

NOVEMBER 

b—Ameiican  Institute  of  Electri¬ 
cal  Engineers,  Los  .Angeles 
Section,  third  Western  tech¬ 
nical  conference,  Billniore 
Hotel,  Los  Angeles. 

24-29— Electrical  6"  Home  Appliance 
Show,  Balboa  Park,  San  Diego. 

27- 2S— Pacific  Coast  Electrical  Assn., 

.Administrative  Services  Sec¬ 
tion,  fall  conference,  Miramar 
Hotel,  Santa  Barbara,  Calif. 

JANUARY  1962 

N-19— Los  Angeles  H'inter  Market. 

22-26— .Ann  Francisco  Market,  West¬ 
ern  Merchandise  Mart. 


FEBRUARY 

2ti-21— Pacific  Coast  Electrical  .Tvsii., 
Business  Development  Section, 
Huntington -Sheraton  Hotel, 
Pasadena,  Calif. 


Representatives  in  Principal  Cities 


UNIVERSITY 

OF 

WICHITA 
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1.  Fitcinic  is  made  2.  Tangents  are 
with  extra  long  cut  off  both  ends, 
tangents. 


3.  One  of  the  resulting 
rings  is  flattened  in  a 
press,  in  accordance 
with  specifications,  and 
closely  examined  for 
possible  defects. 


A.  For  welded-typc  fit¬ 
tings  a  section  of  the 
other  ring,  including 
weld,  is  bent  back  upon 
itself,  and  inspected  for 
evidence  of  Assuring  or 
other  discontinuities. 


Midwest’s  unique  method  of  obtaining  specimens  for  destructive  tests 
assures  an  extremely  accurate  and  dependable  basis  for  testing  . . .  with¬ 
out  manufacturing  expensive  representative  samples!  Tension  tests, 
corrosion  tests,  and  photomicrographic  studies  are  also 
performed  on  tangents  cut  from  the  finished  fitting 
assuring  dependability  beyond  comparison. 

Write  for  ne*r  brochure.  Iritital  Piping  for  the  Huileor  Age 


M I  sTp  I 


PING  A  DIVISION  OF  CRANE  CO. 

7450  S.  SECOND  ST.  •  ST.  LOUiS,  M/SSOUR/ 


fm  Ifltotir  tntmhrr  of  do  r  t  nJiti  r  see  r/W.'rWfwng  #»  hock  of  httok. 


•009 


HERE’S  A  ■ 
SEAL  FOR  DIRECT 
BURIAL  CABLE 


for  Conduit  or  Cable 


End  leakage  problems  once  and  for  all! 
O.Z.’s  new  wall  and  floor  entrance  fittings 
for  installation  in  concrete  provide  a  posi¬ 
tively  watertight  seal  around  conduit  or 
cable  at  any  pass-through  point!  Use  them 
with  threaded  or  unthreaded  steel  conduit, 
fibre  or  Transite®  conduit,  or  exposed 
cables  of  varying  number  and  sizes.  Gland- 
type  sealing  assemblies,  with  pressure 
bushings,  may  be  tightened  at  any  time. 
Fittings  accommodate  conduit  ranging 
from  to  6".  Standard  types,  sizes  avail¬ 
able  from  stock.  Specials  made  to  order. 


HERE’#  ONE 
FOR  CABU  IN 
TRANSITE  HBRE 
OR  UNTHREADED 
STEa  CONDUIT. 


MTHIS  ONE 
CAN  BE  USED  IN 
aOORS  AND 
THINfKR 

S-v.^WALLS.  ^ 


TRY  THIS 
FOR  SEALING 
CONDUIT  IN 
FLOORS  AND 
WALLS.  C 


THIS  ONES 
FOR  CONDUIT 
WALL  ENTRANCE 
SEALING.  ^ 


For  more  information  on  fittings  and 
other  O.Z.  products,  call  your  local 
distributor,  or  write  to  the  company. 


frodt-mork  of  JoKns-Monviff*  Corp. 


Copyright  I960  O.Z.  Electrical  Manufacturing  Co.,  Inc. 


CAST  IRON  Boxes 
CABLE  TCRMINATOAS 
POWER  CONNECTORS 
SOLDCRLCSS  CONNECTORS 
cpiouNoiNG  Devices 

CONDUIT  riTTINCS 
INTeRLOCKeD  ARMOR 
CABLC  FITTINGS 


262  BOHD  STREET  •  BROOKLYH  17.  N.  Y. 


SaUt  Office  and  Warehouse:  400  So.  Cicero  Avenue,  Chicago  44,  III.  •  ESierbrook  9-0326 
Office  and  Warehouse:  665  So.  Van  Ness  Avenue,  San  Francisco  10,  Calif.  *  GArfield  1-7846 
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HV  LOAD  BREAK  SWITCH 


VISIBLE  DISCONNECT 


SOLDERLESS  CONNECTOR 


HV  ARRESTER 


TANK  GROUND  PAD 


STRESS  CONE 

FAULT  INDICATOR 


«»«• 


s.'K? 

■l- 


-Uti 


EMERGENCY  CONTROL 


CSP  BREAKER  HANDLE 


LV  SPADE  TERMINALS 


TERMINAL  BLOCK 
FOR  CUSTOMER  SERVICE 
METER  LEADS 


DRAIN  AND  SAMPLING  PLUG 


HOLD  DOWN  LUG 
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Meters 


Westinghouse 


"^WHnjhoost 


♦J' 


:acha 

mina 


Del 

Ter 

Coi 


Removable 
Cover  Assembly 


Transformer 

Compartment 


Pnnted  in  U.S.A. 


REYNOLDS  ALUMl 


to  cut  your  costs 


At  Phoenix,  Arizona,  Reynolds  Structural  Fabri¬ 
cating  Division  is  designing,  fabricating  and 
assembling  new  aluminum  towers.  Because  alumi¬ 
num  is  light  in  weight,  fabrication  and  assembly  are 
simplified.  Because  aluminum  combines  strength 
with  light  weight,  structure  weight  can  be  reduced 
60  to  70%  while  retaining  load -carrying  capacities 
of  structures  made  of  heavier  metals.  And  these 
lighter  weight  structures  naturally  cost  less  to 
ship,  cost  less  to  erect.  (Helicopters  can  even  be 
used  to  transport  lightweight  aluminum  struc¬ 
tures  into  otherwise  inaccessible  areas.) 

Towers  built  of  aluminum  require  only  mini¬ 
mum  maintenance  because  aluminum  is  corrosion 
resistant  and  cannot  rust,  ever.  It  is  an  ideal  mate¬ 
rial  for  structures  located  in  seacoast  areas  or  indus¬ 
trial  atmospheres.  In  contrast  to  aluminum,  peri¬ 
odic  protective  painting  on  towers  made  of  other 
metals  can  very  easily,  over  a  period  of  years,  cost 
more  than  the  original  tower!  Also  with  aluminum, 
there’s  no  problem  of  painting  “hot”  towers  or  the 
costly  practice  of  stopping  transmission  service 
for  maintenance. 

Reynolds  can  offer  a  complete  series  of  standard 
aluminum  structural  shapes  or  design  new  shapes  to 
fit  your  requirements.  New  types  of  transmission 
towers  are  constantly  being  designed,  fabricated 
and  tested  at  Reynolds  Structural  Fabricating 
Division  in  Phoenix. 

Add  up  aluminum’s  advantages  in  fabrication, 
assembly,  erection  and  maintenance.  The  result: 
transmission  towers  that  will  deliver  longer  service 
at  a  lower  per  year  cost.  For  complete  information, 
call  your  nearest  Reynolds  Sales  Office  or  write 
Reynolds  Metals  Company,  P.  O.  Box  2346-EK^ 
Richmond  18,  Virginia. 


Watch  Reynolds  TV  Show, 

"Harrigan  &  Son",  Fridays— ABC-TV 


For  phone  number  of  closest  representath'e  see  adi>ertising  index  in  back  of  book. 
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this  inventory  is  yours  free-from  Graybar 

You’re  inside  one  of  over  130  local  Graybar  service  centers  —  looking-  at  what 
could  be  just  part  of  your  inventory,  without  a  penny’s  investment.  With  such 
easy  availability  of  electrical  supplies,  why  should  you  pay  the  ’’cost  of  pos¬ 
session”  that’s  the  penalty  of  do-it-yourself  warehousing-?  Let  us  stock  most 
of  your  supplies  until  you  need  them.  Let  us  work  out  with  you  a  planned 
purchase  program,  so  we  know  what  you  need  and  keep  it  on  hand  —  even  if 
your  requirements  are  unusual.  That  way,  we  can  give  you  same-day  delivery 
of  probably  95%  of  your  requirements  —  and  your  inventory  investment  is 
cut  to  the  bone.  ■  Yes,  think  of  Graybar’s  stocks  as  your  own  inventory,  and 
call  Graybar  — for  everything.  Graybar 
Electric  Co.,  Inc.:  local  service  to  utilities 
through  coast-to-coast  warehousing. 
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NEWS 


No  Decision  Yet 
On  B.  C  Power  Corp. 

While  the  tuture  of  B.  Power 
Cx)rp.  still  hangs  in  the  balance,  A. 
Bruce  Robertson,  appointed  presi¬ 
dent  following  government  seizure 
of  B.  Cl.  Electric  (EWest  News  I.et- 
ter,  .August),  has  said  that  he  will 
try  to  get  greater  compensation  for 
stmkhoiders.  Formerly  senior  vice 
president  of  B.  Cl.  Electric,  Robert¬ 
son  said  losses  in  the  takeover  run 
into  millions. 

If  B.  C.  Power  accepts  the  sug- 
gestetl  pegged  price  for  its  remaining 
shares,  common  shares,  frozen  at 
$34.25,  will  rise  to  $38,  government 
valuation.  The  company’s  stmk  went 
to  an  all-time  high  of  $53  in  1958. 
In  1960  its  high  was  $37.50,  low 
$33.25. 

If  B.  C^.  Power  sells  all  its  shares 
to  the  government  it  will  receive 
$178  million  (it  has  already  received 
about  $111  million)  and  hand  over 
all  assets,  excepting  its  name.  It 
could  then  reinvest  in  other  activi¬ 
ties  or  go  into  voluntary  liquidation. 
Under  the  latter  plan,  the  share¬ 
holders  would  pay  liquidation  costs 
from  their  $38  selling  price. 

B.  C.  Power  still  owns  50^^  of 
International  Power  &  Engineering 
Corp.,  Western  Development  & 
Power  Ltd.,  which  in  turn  owns  20% 
of  Peace  River  Power  Development 
Cx).,  and  other  assets. 

Observers  in  B.  C^.  have  stateil 
their  belief  that  fcxleral-provincial 
agreement  on  the  Cx)lumbia  devel¬ 
opment  will  be  further  away  as  the 
result  of  government  acquisition  of 
the  Peace  River  project.  Premier 
Bennett’s  move  in  seizing  BCT  is 
seen  as  a  political  one  based  on  (1) 
the  utility  taxation  picture;  (2)  in¬ 
creasing  pressure  to  reach  agreement 
with  Ottawa  on  the  U.  .S./Canadian 
treaty  for  Columbia  development; 
and  (3)  the  Peace  River  |K)wer  prob¬ 
lem.  While  the  provincial  govern¬ 
ment  has  denied  it  is  in  any  way 
delaying  (Columbia  development, 
Peace  River  has  been  a  government 
fostered  jiroject. 

A  political  opportunist.  Premier 
Bennett  is  basically  a  conservative 
but  does  not  follow  any  party  line, 
it  is  stated.  His  takeover  of  B.  C. 
Electric  is  seen  as  a  means  of  steal¬ 
ing  the  thunder  ami  v)me  votes  from 
the  .S(xialist  party  which  has  long 
advocated  public  power  as  well  as 
giving  the  provincial  government  a 
big  club  to  swing  at  Ottawa  over 
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corporation  tax  sharing  agreements, 
immediate  start  on  the  Peace  will 
help  develop  the  northern  part  of 
the  province  and  further  Bennett's 
ambitions  in  that  direction.  It  also 
gives  him  control  of  most  of  the 
major  electric  power  generation  and 
distribution  in  the  province.  (It  has 
been  stated  that  West  Kmrtenay 
Power  &  Light  and  East  K(x>tenay 
Power  will  be  taken  over  shortly.) 

The  takeover  has  IxMisted  British 
(xdumbia’s  indirect  debt  by  $700 
million  to  an  all-time  high  of  $1.3 
billion. 

^  An  Advisory  CxHincil  on  Nuclear 
Energy  and  Radiation  has  been  ap- 
|X)inted  by  Washington’s  Ciov.  .Al¬ 
bert  Rosellini,  in  accordance  with  a 
bill  passed  by  the  1961  state  legis¬ 
lature.  .Members  are  Paul  J.  Raver, 
superintendent  of  Seattle  City  Light; 
W.  E.  Johnson,  general  manager  ol 
Hanford  Works  for  General  Elec¬ 
tric;  Joseph  L.  McC^arthy,  dean  ol 
the  graduate  sth(x>l,  University  ol 
Washington;  Dr.  .Milo  Harris,  .Spo¬ 
kane;  Donald  .A.  Hicks,  chief  of  ap- 
plietl  physics  section,  Boeing  .Air¬ 
plane  Co.,  Seattle;  David  Williams, 
secretary  of  Hanford  .Atomic  Trades 
(x)uncil,  Richland;  ami  Dr.  S.  Town 
Stephenson,  dean  of  faculty,  Wash¬ 
ington  State  University,  Pullman. 

►Two  Waterville,  Wash.,  attorneys 
who  previously  served  as  legal  coun¬ 
sel  for  the  Douglas  County  PUD 
have  filed  a  $42,000  lawsuit  against 
the  district  for  legal  fees.  Ned  Kim¬ 
ball  and  C^.  .M.  Clark  were  discharged 
as  PUD  attorneys  last  November 
after  a  change  in  the  membership 
of  the  PUD  board  of  commissioners. 
Kimball  and  Clark  allege  in  their 
suit  that  they  performed  services  for 
the  PUD  from  Feb.  1,  1959,  to  Nov. 
30,  1960,  “for  the  reasonable  value  ol 
$75,000.’’  In  their  complaint  thev 
said  they  were  paid  $33,(K)0. 
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.Montana's  Water  Conservation 
Board  has  announced  that  it  will 
eliminate  its  RE.A  department  after 
25  years  of  operation.  State  Engineer 
Fred  Buck  said  the  board  would  dis¬ 
charge  its  REA  force  of  seven  per¬ 
sons  on  Oct.  1,  in  keeping  with  an 
informal  suggestion  from  the  legis¬ 
lative  committee. 

.Alec  McDermott,  the  board’s  as¬ 
sistant  secretary,  said  the  move  was 
made  “because  the  REA  managers 
let  us  down’’  after  other  interests 
complained  the  activity  competed 
with  private  business.  He  statecl  that 
during  the  1961  legislative  sessions 
the  RE.A  managers  met  in  Helena, 
were  advised  the  water  board  was 
criticized  for  its  RE.A  activity  and 
decided  not  to  defend  the  proposed 
appropriation  for  the  department. 

.McDermott  charged  that  former 
Budget  Director  Jack  F.  Reid  “viv¬ 
idly  called  legislative  attention’’  to 
the  RE.A  department  when  he 
upped  the  item  proposed  for  admin¬ 
istration  of  the  Helena  office  from 
$8,000  to  $44,273  annually.  He  said 
that  over  the  years  the  department 
had  been  cut  from  50  to  seven  em¬ 
ployees  and  existed  simply  to  pro¬ 
vide  services  usually  not  available 
from  private  engineering  companies. 

Legislative  committees,  however, 
had  frequently  urged  state  with¬ 
drawal  from  this  tvpe  of  service. 


Construction  of  Boundary  Dam 
on  the  Pend  Oreille  River  in  north¬ 
eastern  Washington  is  certain  to  re¬ 
quire  Seattle  City  Light’s  largest 
bond  issue,  perhaps  as  much  as  $I(K) 
million. 

Decision  has  yet  to  be  reached  as 
to  whether  all  financing  should  be 
handled  in  a  single  issue  or  whether 
to  raise  money  as  work  progresses. 
The  municipal  utility  will  await 
a  recommendation  from  Ford,  Bacon 
&  Davis  of  New  York,  its  financial 
consultant. 

Regardless  of  the  decision,  the 
issue  is  certain  to  be  larger  than  the 
$28  million  issue  of  1952  for  comple¬ 
tion  of  360,0()()-kw’  Ross  power  plant 
and  the  $28,850,000  bond  issue  of 
1951  for  purchase  of  Puget  Sound 
Pow'er  &  I.ight  Co.’s  competing  dis¬ 
tribution  system. 

Construction  of  Boundary  Dam 
and  its  540,000-kw  underground 
power  plant  is  estimated  to  cost  $97 
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EXCAVATION  has  been  completed  for 
the  $8  million  ESADA  experimental  super* 
heat  reactor  at  C-E’s  Vallecitos  Atomic 
Laboratory  in  Pleasanton,  Calif.  The  hole 
in  the  fore^p'ound,  48  ft  in  diameter,  is 
for  the  hemispherical  containment  build- 
in};  that  will  house  the  reactor.  The  steel 
containment  shell  will  be  128  ft  hi};h,  ex- 
tending;  65  ft  below  }p-ound.  Immediately 
behind  the  excavation  is  the  atomic  power 
plant  complex,  including  control  building, 
turbine  building  and  reactor  containment 


niiliion  but  additional  iuiub  may  be 
required  to  construct  a  9()-mile  trans¬ 
mission  line  to  S|K)kane.  The  Btmne- 
ville  Power  .Vdministration  is  will¬ 
ing  to  wheel  jK)wer  over  its  lines  .'!()() 
miles  from  Spokane  to  .Seattle  but 
has  made  no  agreement  on  the  Spo¬ 
kane-Boundary  line. 

The  utility’s  FPd  license  calls  lor 
submission  of  design  plans  in  six 
months,  with  construction  expected 
to  start  next  spring  and  be  com¬ 
pleted  in  1967. 

Judge  Rules  in  Tacoma  Case 

The  suit  seeking  to  establish  Ta¬ 
coma’s  right  to  construct  hydroelec¬ 
tric  dams  on  the  Cowlitz  River  may 
include  a  hearing  on  an  injunction 
calling  for  the  removal  of  existing 
construction,  as  the  result  of  a  deci¬ 
sion  by  Judge  Frank  Hale  in  Pierce 
County  Superior  (ourt. 

Judge  Hale  ruled  that  two  Taco¬ 
ma  sportsmen  have  a  right  to  inter¬ 
vene  in  the  case,  on  the  grounds  that 
the  Declaratory  Judgment  Act,  un¬ 
der  which  the  city  is  proceeding  in 
its  legal  action,  gives  any  city  tax¬ 
payer  an  unconditioDal  right  to  in¬ 
tervene  in  the  case  on  his  own  be¬ 
half. 

The  sportsmen  ask  that  the  work 
l)e  halted  on  Mayfield  Dam  and  that 
all  obstructions  be  removed  from  the 
river.  .\  diversion  dam  has  routed 
the  river  through  a  tunnel  and  con¬ 
crete  work  is  expected  to  start  soon. 
If  the  sportsmen  ask  for  an  injunc¬ 
tion,  city  attorneys  are  certain  to 
demand  a  multimillion-dollar  bond 
to  protect  the  city  from  potential 
damages. 

►.Seventeen  Loveland,  Colo.,  city 
employees  pleaded  guilty  in  Larimer 
County  court  to  charges  of  electric 
meter  tam{K'ring  and  were  fined  $50 
each.  The  misclemeanor  carried  a 
|>enalty  ranging  from  $.'i0  to  $.^(M) 
fine  and  from  .10  to  90  days  in  jail. 
.\11  17  signed  confessions  they  al¬ 
tered  electric  meters  in  their  homes 
to  reduce  municipal  electricity  bills. 
.\mong  them  was  Fhomas  Patterson, 


superintendent  of  the  Loveland  mu¬ 
nicipal  electric  department.  The  17 
are  continuing  in  their  city  jobs, 
although  the  citv  council  is  studying 
the  situation. 

Eugene  May  Annex  Properties 

Eugene  Water  &:  Electric  Board 
has  approved  an  evaluation  study  by 
Ford,  Bacon  &  Davis  of  Pacific  Power 
&  Light  Co.  properties  surrounding 
its  system.  Territory  includes  grow¬ 
ing  residential  areas  north  of  Eu¬ 
gene  and  Springfield  and  scattered 
farm  and  residential  customers. 

The  growing  high-load  residential 
area  was  part  of  the  package  Spring- 
field  Utility  Board  twice  projK)secl 
buying.  (Last  June  Springfield  vot¬ 
ers  rejected  by  a  narrow  margin  a 
$.1,1(W),()00  financing  bond  issue.) 

Volume  Buying 

.Movement  is  afoot  in  Los  .Angeles 
toward  poolcxl  purchasing  of  com 
mon  use  items  by  several  Icxal  |)ub 
lie  agencies. 

Latest  development  in  the  pro¬ 
gram  of  combined  buying  is  a  ma¬ 
jor  purchase  of  electric  lamps  from 
Southwest  Electric  Co. 

The  Los  .Angeles  Board  of  Edu¬ 
cation  said  that  its  department 
would  save  some  $8,000  by  |x>oling 
its  lamp  purchase  with  Los  .Angeles 
(iounty  and  other  agencies.  Lost  of 
the  lamps,  to  be  supplied  between 
October  19<)l  and  .September  1962, 
will  amount  to  about  $120,(M)0. 

Los  .Angeles  (iounty  Purchasing 


has  l)een  spearheading  a  program 
wherein  scIick)!  districts,  cities  and 
other  public  entities  could  gain  mu¬ 
tual  price  advantages  through  vol¬ 
ume  buying.  In  the  long-range  plan 
the  city  of  lx)s  Angeles  and  the  Los 
•Angeles  Department  of  Water  &; 
Power  would  also  participate  in  the 
program.  However,  there  are  a  num¬ 
ber  of  legal  barriers  to  hurdle. 

PUD  Bond  Issue  Sold 

Ciowlitz  (iounty  PUD  has  sold  a 
$l,540,0()<>  bond  issue  to  a  combina¬ 
tion  of  four  firms  with  an  interest 
rate  of  4.0066^,.  The  bonds  will  be 
used  to  finance  final  costs  of  the 
.Swift  (ireek  hydro  development  on 
the  Lewis  River,  a  joint  project  with 
Pacific  Power  &  Light  (io. 

Firms  in  the  combine  are  .A.  (i. 
•Mlyn  &  (io.,  Blyth  &  (io.,  William 
P.  Harper  Sc  Son  &  (io.  and  McLean 
Jk  Co.  .A  lower  bid  with  a  lower 
net  interest  cost  figure  was  rejected 
because  of  a  heavy  payout  in  the 
early  years  of  the  issue.  I'he  winning 
bid  calls  for  an  even  payout  each 
year  for  the  next  46  years.  It  offers 
one  of  the  lowest  interest  rates 
cpioted  for  a  hydro  project  since 
financing  of  Priest  Rapids,  PUD 
.Manager  Clen  Hittle  said. 

►  (iontracts  for  wage  increases  av¬ 
eraging  4.4%  have  been  signed  by 
the  (ilark  (iounty  PUD  for  its  engi¬ 
neers,  office  workers  and  nonunion 
administrative  employees.  Annual 
costs  of  the  wage  lxK)sts  for  1,842 
employees  will  ber  almost  $.50,0(8). 
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THIS  SHORELINE  borders  the  site  for  Hawaiian  Electric  Co.’s  Kahe  generating  station, 
for  which  ground  was  broken  in  August.  The  first  unit  is  scheduled  for  operation  in 
March  I96.S  and  the  second  will  be  on  the  line  two  years  later,  with  combined  capability 
of  82300  kw.  Although  the  station  initially  will  burn  oil,  it  eventually  will  have  both 
(onventional  and  atomic  plants,  according  to  company  plans 


PP&L  Begins  Coal  Explorations 

Pacific  Power  &  Light  Co.  has 
begun  coal  explorations  in  the 
•Squaw  Basin  area  near  Etlen  Ridge 
in  southwest  Oregon’s  Coos  County, 
where  the  company  has  mining  rights 
on  coal  deposits  already  mapped. 

.\  core  drilling  rig  of  Joy  Mfg. 
Inc.,  Pittsburgh,  Pa.,  began  field  in¬ 
vestigations  late  in  July. 

Garth  Duell,  geologist  on  Pacific 
Power’s  research  department  staff, 
said  the  company  holds  prospecting 
rights  on  some  1,800  acres  of  the 
basin.  Old  mining  records  show  pros¬ 
pectors  reported  coal  outcroppings 
there  about  1900.  It  is  cutover  land 
that  has  heavy  brush  growth. 

Similar  geological  explorations  by 
Pacific  Power  on  Eden  Ridge  in 
1956  and  1957  mapped  two  veins  of 
subbituminous  coal.  The  company 
subsequently  obtained  mining  rights 
on  5,(MM)  acres  in  connection  with  its 
plans  for  a  future  steam-electric 
plant  to  serve  southwest  Oregon. 

The  Eden  Ridge  coal  field  is  adja¬ 
cent  to  the  site  of  a  proposed  hydro¬ 
electric  development  on  the  .S<)uth 
Fork  Coquille  River.  The  power 
company  has  a  license  application 
pending  before  the  FPC  for  the  two- 
dam  $23  million  project.  The  plant 
would  develop  77,000  kw. 


►  The  Wyoming  PS(;  has  divided 
by  arbitration  Fremont  County  ter¬ 
ritory  claimed  by  both  Pacific  Power 
&  Light  C  A),  and  Riverton  V'alley 
Electric  .Assn.  PPfcL  will  serve  the 
towns  of  Riverton  and  Lander  and 
some  adjacent  areas.  RVEA  will  be 
granted  service  rights  to  the  towns 
of  Arapahoe,  Pavillion,  Morton, 
Fort  Washakie.  The  order  was  ex¬ 
pected  to  be  used  as  a  basis  for 
settling  other  disputes  in  Wyoming 
areas  that  are  in  transition  from 
rural  to  urban  communities. 

►  Officials  of  Pacific  Power  & 
Light  Co.  and  of  Columbia  Basin 
and  Umatilla  Electric  (Cooperatives 
are  negotiating  on  service  area 
boundaries  in  the  96,000-acre  desert 
tract  the  State  of  Oregon  has  leased 
to  the  Boeing  Co,  for  space  age  test¬ 
ing  facilities.  Agreement  would  pre¬ 
clude  settlement  by  the  Oregon  PUC 
under  a  1961  legislative  act  banning 
duplication  of  utility  services. 

►  A  4.154%  wage  increase  for  750 
City  Light  employees,  retroactive  to 
.April  1,  has  been  approved  by  the 
Seattle  City  (Council.  It  will  go  to 
employees  covered  by  agreement 
w'ith  the  IBEW  and  compares  w’ith 
a  2%  increase  granted  other  city 
employees  in  the  1961  budget.  It  will 
average  $24.36  a  month. 


Street  Lighting  Program 

A  majority  of  property  owners  in 
the  66-block  downtown  Denver  area 
have  signed  petitions  for  a  $2,000,- 
000  street  lighting  improvement 
project.  Property  owners  in  the 
section  would  contribute  $500,000. 
Public  Service  Co.  of  Colorado 
would  pay  $1,300,000  in  installation 
costs  and  the  city  would  finance 
$250,000  in  traffic  signal  system 
modernization. 

Perry  G.  Anderson,  executive  di¬ 
rector  of  Denver  Downtown  Im¬ 
provement  .Assn.,  said  the  street 
lighting  improvement  district  would 
be  the  nation’s  largest.  The  pro¬ 
gram  projwses  placing  778  tapered 
poles,  32  ft  high  with  1,000-w  mer¬ 
cury  vapor  lights,  in  the  area  over 
a  three-year  period.  They  would 
provide  10  times  more  light  than 
the  present  system. 

^Average  total  labor  cost  for  jour¬ 
neyman  lineman  on  public  |X)wer 
systems  of  the  Pacific  Northwest  for 
1961  is  $4.39  an  hour,  including 
nominal  hourly  rate  of  $3.51  plus 
88c  fringe  benefits,  according  to  the 
15th  annual  wage  survey  conducted 
by  the  Northwest  Public  Power  .Assn. 
Last  year  the  total  cost  was  $4.22, 
including  $3.37  hourly  rate  and  85^ 
fringe  benefits.  The  survey  covers 
about  100  electric  systems. 


MODEL:  Loren  .McKinley  (left),  director 
of  the  Oregon  Museum  of  Science  and  In¬ 
dustry  in  Portland,  and  Frank  Smith,  Port¬ 
land  General  Electric  Co.  engineer,  inspect 
model  of  nuclear  reactor  donated  to  OMSI 
by  Atomic  Energy  Commission  and  erected 
under  supervision  of  Chad  Peterson,  PGE 
crew  foreman  (not  shown).  The  model 
was  part  of  the  U.  S.  display  at  Brussels 


\  *‘I  never  heard  of  lightning  damage  to  one  of 

our  distribution  insulators.” 

^  That’s  just  the  point  ~  you  may  not  hear 

about  it.  Sometimes  it  is  not  recognized  by  repair 
crews.  Sometimes  it  is  not  reported.  Other  times,  the 
information  does  not  travel  as  far  as  the  Purchasing 
Department.  Lightning  damage  to  insulators  is  rela¬ 
tively  infrequent  —  and  you  can  be  thankful  for  that! 

Such  an  occurrence,  however  --  just  one  --  can 
amount  to  a  substantial  percentage  of  the  total  cost 
of  a  large  quantity  of  pintype  insulators.  Any  “bar¬ 
gain”  in  such  insulators  would  be  wiped-out  many 
times  over.  See  the  explanation  of  lightning-puncture. 

Fine  technical  facilities,  competent  manufacture, 
and  a  desire  to  make  even  small  pintypes  deserving 
of  the  company’s  reputation,  account  for  the  distinc¬ 
tive  0-B  property  of  lightning-immunity,  at  no  prem¬ 
ium  in  price.  The  big  profit  is  yours,  not  ours! 

OHIO  BRASS  COMPANY,  MANSFIELD,  OHIO 


desIS**  ® 

pintyp®*  “ 
a  hi*** 

expe"*® 


WHAT  IS  LIGHTNING  PUNCTURE? 


When  the  dicleetric  etrencth  of  on  inenlator  is  weaker 
than  that  of  the  lorroandinc  air,  a  iteep-front  lightning  stroke 
may  go  throngh  it  rather  than  aronnd  it.  Sometimes  this  re- 
snlts  in  shattering  the  porcelain;  the  caase  often  being  re¬ 
ported  as  “anknown."  Other  times  it  prodaces  pnnetare  with 
the  insalator  still  intact. 

A  lightning-pnnctnred  insulator  is  very  difficnit  to  dis¬ 
cover.  The  condition  consists  of  a  hair-like  hole  nsaally  ran- 
ning  from  a  point  under  the  conductor  or  tie-wire  to  the  end 
of  the  pin.  Both  ends  of  this  microscopic  hole  sre  concealed. 
In  dry  weather  the  insulator  will  often  sastain  voltage.  Only 
when  wet  is  electrical  leakage  a  certainty.  This  msy  exhibit 
itself  as  a  cause  for  pole  fires,  as  a  public  haxard  due  to  a 
“hot  pole”,  and  almost  certainly  as  a  repeated  source  of  ser¬ 
vice  interruptions.  Adding-up  numerous  trouble  calls,  diffi¬ 
culty  of  locsting  the  dsmaged  unit,  and  final  coat  of  replace¬ 
ment,  a  single  lightning-punctured  insulator  can  become  a 
major  item  of  expense. 

O-B  has  one  of  the  few  laboratories  in  the  world  that  can 
produce  electrical  discharges  even  more  violent  than  natural 
lightning  —  and  the  ONLY  pintype  insulator,  to  oar  knowledge, 
that  will  consistently  withstand  these  discharges.  These 
facilities,  and  the  willingness  to  apply  them  to  the  develop¬ 
ment  of  a  low  cost  insulator,  arc  unique  in  the  industry. 
The  difference  yon  will  discover  in  O-B  pintype  insulators  is 
not  in  sixe,  not  in  shape,  not  even  in  published  price.  The 
difference  is  in  rugged  performance  ~  in  the  ability  to  save 
yon  the  trouble  and  high  expense  of  lightning  damage. 
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BEFORE  AND  AFTER  photugraphs  of  one  of  Seattle  C'.ity  Light’s  major  oserhead  elear- 
ing  jobs,  removal  of  excess  wires  and  rrossarnis  on  Broadway  and  10th  Avenue  East.  More 
than  25  miles  of  wire  and  several  hundred  crovsarms  were  removed,  and  height  of  poles 
on  the  two-mile  stretch  of  street  were  reduced  from  77  ft  to  57  ft 


Fish  Ladders  Help 

Results  of  a  sillily  1)\  the  Portland 
District,  II.  S.  .\rmy  Kiigincers,  show 
that  since  installation  ol  T  he  Dalles 
Dam’s  carefully  planneil  fish  ladders 
an  increasing  numher  ol  spring  chi- 
nook,  fall  Chinook  anil  steelhead  sal¬ 
mon  have  been  counted  through 
.\IcNary  Dam  upstream  on  the  Co¬ 
lumbia.  Salmon  move  to  upstream 
tributaries  far  Iroiii  the  ocean  to 
spawn. 

The  raising  of  the  jrool  behind 
The  Dalles  Dam  at  the  end  of  the 
195b  fishing  season  inundated  Celilo 
Falls  and  Indian  fishing  sites.  Both 
the  easier  ascent  of  the  ladders  as 
compared  to  the  swift  water  of  Ce- 
lilo  Falls  and  halting  of  Indian  anil 
commercial  fishing  have  contributed 
to  better  salmon  survival. 

►  Operating  pro|>erties  of  major 
power  and  light  companies  in  the 
State  of  Washington  increased  in 
value  last  year,  according  to  the  esti¬ 
mate  of  the  State  Fax  Commission. 
Showing  the  greatest  increase,  Puget 
.Sound  Power  &  I.ight  Co.  was  up 
$26,900,000  to  a  total  of  $l72,-iOO.- 
(MM).  Pacific  Power  Ji:  I.ight  Co.  was 
next,  up  $10,500,000  to  $110,.500,- 
000,  followed  by  Washington  Water 
Power,  up  $2,7(io.OOO  to  $62,700,000. 
Inland  Power  &:  I.ight  showed  an 
increase  of  $269,000  to  million. 

^Rate  reductions  have  been  an¬ 
nounced  by  the  (iranl  County  PCD 
of  Ephrata  and  the  Clallam  County 
PUD  of  Port  .\ngeles.  .\  new  gen¬ 


eral  service  rale  schetlule  in  (>rant 
County  will  save  alfected  customers 
$60,000  a  year.  I'he  PUD  also  has 
set  a  new  industrial  rate.  Clallam 
PUD  has  lowered  its  commercial 
rates  about  10^  and  also  has  cre- 
attxl  a  lower  rate  to  furnish  one-ceni 
electricity  for  electrically  heated 
schools,  halls  and  churches.  The 
commercial  reiluction  amounts  to 
$22,000  a  year. 

^Damage's  totaling  $10,374.50  have 
been  awariled  in  Los  .\ngeles  .Sujre- 
rior  Court  to  26  persons  employed 
at  .\dvatue  Electric  &:  Relay  Or., 
Burbank  on  .\ug.  5,  1955.  On  that 
ilate  some  90  employees  were  hospi- 
tali/.ed  when  gas  fumes  escaped  from 
the  air  conditioning  system  and 
spread  through  the  plant.  The  dam¬ 
ages  wen-  awarded  against  D.  1.. 
Kissell  Refrigeration  Co.,  which  had 
installed  the  equipment.  Only  63  ol 
the  victims  presseil  suit  and  of  these 
only  2H  appeared  in  court  to  prose¬ 
cute. 

^  Bears  in  the  rugged  back  country 
of  Lincoln  County,  Mont.,  are  mak¬ 
ing  things  difficult  for  survey  crews 
of  the  U.  .S.  .\rmy  Corps  of  Engi¬ 
neers  working  at  the  site  of  the  pro¬ 
posed  Libby  Dam  on  the  Kootenai 
River.  The  bruins  have  been  tear¬ 
ing  down  the  three-liKii  prefabri¬ 
cated  markers  being  placed  in  the 
ground  as  control  jjoints  for  prep¬ 
aration  of  topographic  majrs  by 
aerial  photography.  Engineers  have 
tried  creosoting  the  markers  to  iletei 
the  bears,  but  so  far  efforts  to  find 
a  bear  repellant  have  failed. 


L 


New  Law  Attacked 

Oregon’s  new  law  designed  to  min¬ 
imize  utility  service  duplication  was 
attacked  as  “a  monopolistic  statute” 
by  Portland’s  city  attorney,  .Alex¬ 
ander  G.  Brown,  in  his  legislative  re¬ 
port  to  the  city  council. 

He  hinted  that  the  State  Grange 
might  propose  an  initiative  measure 
for  repeal  of  the  law,  which  lets  the 
state  public  utilities  commissioner 
allocate  utility  service  areas.  How¬ 
ever,  Elmer  McClure,  grange  master, 
said  the  group  had  made  no  plans 
for  an  initiative,  although  it  w’ill  “be 
very  watchful  in  instances  where  the 
new  legislation  is  applied.” 

Portland  and  several  other  of  the 
State’s  large  population  areas,  includ¬ 
ing  Salem  and  the  Eugene-Spring- 
field  area,  are  exempted  from  the 
law.  Portland  fought  it  on  the  basis 
that  it  would  give  the  PUC  alloca¬ 
tion  authority  on  outside  areas  that 
may  be  annexed  from  lime  to  time. 

In  the  legislature  the  bill  was  con¬ 
troversial,  prevailing  by  only  two 
votes  in  the  house  and  one  vole  in 
the  senate,  but  was  not  a  clear-cut 
private  vs  public  power  issue.  The 
Oregon  RE.\  .Assn,  anil  Consumers 
Power,  Corvallis,  a  large  cooperative, 
favored  the  bill,  considering  it  would 
protect  them  against  territory  losses 
to  private  utilities. 

Fast  Repair 

Ewa  Plantation  Co.  in  Hawaii  re¬ 
ports  fast  repair  of  two  eltxtric  mo¬ 
tors  flooiled  by  two  4()-hp  circulating 
pumps. 

With  the  stator  windings  soaked, 
normal  drying  would  have  taken  12 
hours. 

Instead,  Mitsuyuki  Fujita,  a  jour¬ 
neyman  machinist,  washed  the  dirt 
from  the  coils  and  blew  the  water 
out  with  compressed  air.  Then  he 
sprayed  the  coils  with  a  gallon  of 
CRC-446,  a  multipur|x)se  compound 
that  ends  damage  done  by  water. 

The  excess  liquid  was  blown  off. 
and  an  insulation  reading  showed 
the  motor  safe  for  operation.  It 
workc“tl  without  any  difficulty. 

►  The  Colorado  Supreme  Court 
ruled  that  survivors  of  a  Public  Serv¬ 
ice  Co.  of  Colorado  employee,  who 
died  while  playing  softball  for  a 
company  team,  are  not  entitled  to 
death  benefits  under  workmen’s 
com|>ensation.  The  decision  held 
that  PSC  received  no  benefits  from 
the  softball  team  other  than  that  ol 
improvement  of  employees’  morale, 
that  there  was  no  compulsion  to  par¬ 
ticipate. 


Modern  Equipment.  Facilities  include  pre-sintering  and  sintering  furnaces  (shown  above),  special 
vacuum  welding  boxes,  vacuum  annealing  and  vacuum  induction  melting  furnaces,  autoclaves  for 
corrosion  testing,  rolling  mills  for  hot  and  cold  rolling,  brazing  equipment,  brake  presses  for  tube 
forming  and  plate  bending.  Other  special  production  equipment  includes  a  48'  high  core  assembly 
room  with  complete  optical  alignment  and  gaging  equipment. 


Atomic  Fuel  Department.  Westinghouse  provides 
industry  with  a  completely  equipped,  integrated 
fuel  fabrication  facility,  located  at  Cheswick,  Pa. 
Products  include  pellets  in  any  enrichment,  pellet 
loaded  and  plate-type  fuel  elements,  core  com¬ 
ponents  and  completely  assembled  nuclear  cores. 


High  Quality  Pellets.  Westing- 
house  can  produce  solid,  hollow 
or  spherical  pellets,  in  sizes  from 
.10()"  to  approximately  1".  A.F.D. 
has  three  compartmented  pellet 
lines  capable  of  simultaneously 
producing  UOi  pellets  of  three 
different  enrichments. 


Electron  Beam  Welder.  This  48"  diameter,  28’  long  vacuum  chamber 
encloses  a  2  kw,  ISO  kv  electron  beam  welding  head.  Unit  is  capa¬ 
ble  of  welding  pieces  up  to  24"  in  diameter,  10'  long,  at  speeds  up 
to  100"  per  minute.  Equipment  is  used  for  welding  aluminum  fuel 
elements  and  permits  closely  controlled  welds  in  refractory  metals. 


Westinghouse 


Quality  Control.  High  sensitivity,  im¬ 
mersion  ultrasonic  inspection  of  tubular 
and  plate  fuel  elements  detects  flaws 
and  simultaneously  provides  written 
records.  Other  special  quality  control 
equipment  includes  x-ray,  chemical,  and 
metallographic  laboratories,  eddy  cur¬ 
rent  and  leak  testers,  and  panoramic 
cameras  for  filming  internal  surfaces. 


Rods  and  Assemblies.  This  technician  is  welding  a  stain¬ 
less  steel  fuel  rod.  Westinghouse  successfully  fabricates 
aluminum,  zircaloy  and  stainless  steel  rods  and  assem¬ 
blies.  Rods  can  be  up  to  1"  in  diameter  and  up  to  130"  long. 
Assemblies  can  be  up  to  several  thousand  pounds. 


Why  Westinghouse  is 
one  of  world’s  leading 
suppliers  of  nuclear 


fuel  elements  and 


complete  cores 


Fuel  Development  Laboratory.  Each  job  is  com¬ 
pletely  pre-engineered  in  a  commercial  fuel  de¬ 
velopment  laboratory.  This  engineer  is  sintering 
cermets  in  an  experimental  furnace  with  instru¬ 
mented  vacuum  unit.  Laboratory  has  equipment 
for  development  work  on  all  types  of  potential 
fuel  materials  and  processes. 
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Honlord  Reactor 

1  he  piiblic-pi  ivate  power  fight 
over  autliorization  of  the  Hanford 
Reactor’s  electric  generating  facil¬ 
ities  (juickly  became  the  biggest  issue 
related  to  power  on  C.apitol  Hill 
in  several  years.  In  addition  to  the 
direct  battle  over  authorization,  the 
Hantord  fight  also  stalled  approval 
of  a  public  works  appropriation  bill 
for  liscal  191)2,  now  several  months 
overdue. 

Democrats  on  the  joint  congres¬ 
sional  committee  on  atomic  energy 
favoretl  authorization,  although  Re¬ 
publicans  objected.  Later,  the  House 
of  Representatives  left  Hanford  out 
of  its  omnibus  authorization  bill  for 
.Atomic  Energv  projects,  by  a  vote 
of  1 7.^-1 19.  Subsecjuently  the  Senate, 
bv  nearlv  a  2-1  vote,  placed  Hanford 
in  the  i)ill.  Still  later,  the  House 
again  objected,  by  a  larger  2S5-164 
vote  to  Hanford’s  inclusion. 

Chairman  Clarence  Cannon  (D- 
Mo.)  of  the  House  appropriations 
committee  vowed  he  wouldn’t  report 
out  the  big  public  works  money  bill 
until  the  Hanford  authorization 
issue  had  been  settled— at  least  for 
fiscal  1992.  \  .$95  million  Hanford 
appropriation  also  was  in  the  appro¬ 
priation  bill,  and  Cannon  wanted 
to  know  whether  to  leave  this  in 
the  measure,  before  it  went  to  the 
floor  of  the  House. 

Since  the  House  initiates  monev 
bills,  the  .Senate  could  take  up  the 
appropriations  measure.  .Almost  all 
hearings  have  been  completed  on  the 
Senate  side,  however,  except  for  the 
Upper  Colorado  transmission  lines. 
C.hairman  Carl  Hayden  (D-.Ariz.) 
also  vowed  he  wouldn’t  allow  hear¬ 
ings  on  tapper  Colorado  line  funds 
unlil  he  knew  what  the  House— at 
least,  the  house  appropriations  com¬ 
mittee-planned  to  do  about  them. 

Regardless  of  the  1991  battles, 
supporters  of  the  Hanford  project 
promised  to  return  in  1992  if  they 
lost  this  vear. 

►  The  .Senate  has  passed  a  bill  (.S- 
1591),  and  sent  it  to  the  House  of 
Representatives,  which  would  allow 
the  liureau  of  Indian  .Affairs  to  sell 
any  of  its  isolatcxl  utility  systems  that 
it  found  to  Im*  inadequate  or  ineffi¬ 
cient.  This  includes  about  .$50  small 
electric  systems  with  alxmt  400  miles 
of  transmission  line  and  17,000  kw 
of  capacity.  Only  utilities  not  in- 
volvetl  in  the  bill  are  those  tied  in 
with  irrigation  systems.  The  bureau 
annuallv  sells  alx)ut  a  dozen  small 


systems.  One  presently  proposed  for 
sale  would  be  the  Fort  Hall,  Idaho, 
electric  system,  to  bidder  Idaho 
Power  Co.  The  company  would  ex¬ 
pand  and  improve  service  in  the 
area. 

Redevelopment  Grant 

President  Kennedy’s  two-pronged 
program  to  stimulate  rural  area 
economies— with  rural  power  systems 
in  the  forefront— went  into  high  gear 
in  Washington  during  the  past  sum¬ 
mer. 

The  Commerce  Department’s  new 
“area  redevelopment  administra¬ 
tion’’  announced  designation  of  490 
depressed  counties  throughout  the 
nation,  qualified  to  receive  SlOO 
million  in  fetleral  loans  and  about 
$25  million  in  federal  public  facili¬ 
ties  grants  to  build  industrial  and 
other  facilities  to  improve  their 
economies. 

The  first  loan  under  this  program 
went  to  Gassville,  .Ark.,  to  build 
water  facilities  to  permit  a  1,500- 
employee  shirt  factory  to  expand 
operations.  A  rural  power  system 
will  supply  power  to  the  factory. 

The  .Agriculture  Department’s 
bro.ader  but  less  definite  “rural  areas 
development”  program  also  got  un¬ 
der  way,  with  creation  of  a  coordi¬ 
nating  group  in  Washington  and 
numerous  state  groups  across  the 
nation.  No  funds  will  be  used  in 
this  program,  but  agriculture  agen¬ 
cies,  RF..A  predominant  among  them, 
will  be  promoting  rural  industrial 
and  commercial  development  to  stir 
up  econf)mies  and  build  rural  line 
loads. 

RE.\,  in  particular,  will  stimulate 
tlie  use  of  its  appliance  loan  author¬ 
ization  (Sec.  5  of  the  RE.A  .Act),  to 
be  used  to  finance  wiring  and  in¬ 
stalling  of  electrical  machinery  in 
new  industries.  .Again,  no  loans  had 
been  made  under  this  program,  but 
RE.A  had  received  “dozens  of  in- 
(piiries”  about  it. 

RE.A,  also,  was  completely  reor¬ 
ganized  by  new  .Administrator  Nor¬ 
man  Clapp,  mainly  to  improve  effi¬ 
ciency,  but  also  to  set  up  a  new 
power  section  that  will  deal  with, 
and  encourage,  loans  to  co-ops  to 
build  their  own  generation  and 
transmission  facilities  when  RE.A 
judges  that  their  wholesale  power 
contracts  are  “unfair.” 

►  John  W.  Mueller  has  been  named 
(  hief  of  the  Bureau  of  Reclamation’s 
power  division  in  Washington,  D.C., 


replacing  Donald  S,  Campbell,  who 
has  been  transferred  to  the  bureau’s 
engineering  office  in  Denver.  Muel¬ 
ler,  an  electrical  engineer,  was  con¬ 
struction  manager  for  switchyards 
and  transmission  lines  at  the  Niagara 
power  project.  New  York,  and  be¬ 
fore  that  was  a  power  advisor  to  the 
Turkish  government— both  for  the 
bureau  and  the  International  Co¬ 
operation  Agency.  Mueller  also 
worked  as  a  planning  engineer  in  the 
bureau’s  Sacramento  office. 

Snake  River  Decision  Delayed 

The  long-standing  feud  over  rival 
hydro  power  projects  on  the  middle 
Snake  River  is  destined  to  go  nearly 
another  year  before  it  is  resolved. 

Rebuttal  hearings  on  the  conflict¬ 
ing  Nez  Perce  and  High  .Mountain 
Sheep  projects  nearetl  an  end  in 
July,  then  were  re-opened  for  .Sep¬ 
tember  to  hear  additional  tost  anal¬ 
ysis  testimony  by  Washington  Public 
Power  Supply  System.  .A  still  later 
plan  by  Pacific  Northwest  Power 
Co.  not  to  contest  the  added  WPPSS 
testimony  could  bring  the  .September 
session  to  a  quick  conclusion,  after 
“housekeeping”  details  are  cleaned 
up  in  the  hearing. 

But  filing  of  final  briefs  and  an¬ 
swers,  plus  the  FPC  staff’s  conclu¬ 
sions,  won’t  take  place  till  about 
March  1992.  .A  ruling  bv  Examiner 
AVilliam  Levy  would  follow  that 
and,  even  if  it  moved  quickly,  the 
full  commission  could  hardly  rule 
before  late  spring  or  earlv  summer. 
Court  petitions  on  the  final  deci¬ 
sion,  by  one  or  the  other  party,  is 
almost  certain. 

Still  unsettled— aside  from  the  bas¬ 
ic  arguments  over  relative  merits  of 
the  two  big  dams— are  two  major 
side  issues;  (1)  whether  WPPSS  will 
file,  and  be  allowed  to  file,  for  an 
alternate  license  to  build  the  High 
Mountain  Sheep  Dam— instead  of 
PNP— in  case  the  FPC,  fimls  High 
Mountain  Sheep  more  desirable  a 
site  than  Nez  Perce;  (2)  whether  the 
FPC  will  accept  the  request  of  Inter¬ 
ior  Secretary  Stewart  I’dall  to  delav 
a  final  decision  on  the  case  until 
1994,  so  that  Interior  can  stmlv 
migratory  fish  facilities  at  high  dams. 

\\’PP.S.S  plans  to  seek  an  alternate 
application  were  denied  earlier  this 
summer  by  the  F'PC  on  grounds 
they  weren’t  filed  at  the  right  time. 
The  door  seems  open,  however,  for 
a  renewal  filing  at  a  later  date. 

Joseph  Swidler  took  over  as  chair¬ 
man  .Sept.  1  from  former  Chairman 
Jerome  Kuykendall  — the  only  re¬ 
maining  member  of  the  commission 
since  this  spring.  Kuykendall  plans 
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to  slay  on  for  a  while,  but  has  said 
he  will  resign  before  his  term  ex¬ 
pires  in  June  1962.  Other  new  demo¬ 
cratic  commissioners  are  Howard 
Morgan  and  Lawrence  O’Connor. 
The  vacancy  left  by  the  suicide  of 
Commissioner  Fred  .Stueck  must  be 
filled  by  a  non-Democrat  uiuler  FPC 
rules.  It  can  be  either  a  Republican 
or  an  independent.  No  more  than 
three  members  of  one  jjolitical  party 
may  hold  office  on  the  commission. 

Water  Resource  Council 

President  Kenneily  has  requested 
—and  the  Senate  interior  committee 
has  moved  quickly  on— legislation  to 
set  up  a  national  water  resources 
council  at  the  White  House  level; 
various  river  basin  commissions,  plus 
a  $5,000, 000  annual  federal-aid-to- 
states  program  for  local  water  proj¬ 
ect  planning. 

In  addition  to  recommending  the 
legislation,  Kennedy  also  saiil  he 
would  make  the  water  councirs  first 
duty  to  consider  and  revise  the  pres¬ 
ent  feasibility  standard  (a-47)  estab¬ 
lished  by  the  budget  bureau. 

The  water  council  would  be  com- 
|x)sed  of  secretaries  of  the  Interior, 
.\griculture.  Army  and  Health-Edu¬ 
cation-Welfare.  Interior  .Secretary 
Stewart  Udall  probably  would  be 
named  its  chairman.  The  council 
would  make  a  continuing  study  of 
water  supply  needs  throughout  the 
nation;  establish  principles  and  pro¬ 
cedures  for  preparing  comprehensive 
regional  and  river  basin  plans,  and 
for  federal  water  projects;  and  it 
would  approve  or  revise  plans  sub¬ 
mitted  to  it  by  any  of  the  various 
river  basin  commissions  set  up. 

The  basin  commissions  could  be 
set  up  by  presidential  directive  on 
request  bv  one  or  more  governors 
of  states  aflected  by  any  basin.  Mem¬ 
bership  would  consist  of  one  repre¬ 
sentative  from  each  state  in  the  basin, 

1)lus  re|}resentatives  from  interested 
ederal  agencies,  compact  commis¬ 
sions  or  international  Ixxlies  af- 
fectetl.  The  commissions  would  be 
the  principal  coordinating  agencies 
for  federal,  state  and  local  |)Ianning; 
they  would  initiate  ami  prepare  long- 
range  comprehensive  water  plans  for 
their  areas,  to  be  submitted  to  the 
water  resources  council;  and  the 
commissions  would  also  make  annual 
reports  to  the  council. 

.\lsf)  a  $5,(M)0,()00  annual  federal 
grant-to-states  program,  for  10  years, 
would  be  set  up  for  local  water  plan¬ 
ning.  Federal  money  would  be  dis¬ 
tributed  to  states  on  four  criteria: 
jxjpulation,  area,  financial  need, 
planning  need. 


GROWTH 


Launch  Hells  Canyon 

Idaho  Power  Lo.  has  officialls 
launched  construction  of  the  Hells 
(Canyon  Dam  project.  Workmen 
began  building  a  bridge  and  an  ac¬ 
cess  road  leading  into  the  Snake 
River  gorge  where  the  third  unit  in 
its  new'  three-dam  development  will 
rise. 

Company  President  T.  E.  Roach 
saiil  the  new  bridge  and  pioneer 
road— first  modern  route  to  pene¬ 
trate  the  rocky  heart  of  this  deepest 
of  North  .\merica’s  canyons— will  be 
used  for  transporting  the  army  of 
construction  men  and  machines 
needed  to  build  the  final  huge  proj¬ 
ect  in  Idaho  Power's  1  ,()00,000-kw 
three-ilam  development. 

Gorge  Capability  Established 

.Seattle  City  Light  has  establishetl 
the  capability  of  its  recently  en¬ 
larged  Gorge  plant  to  the  Skagit 
River  at  175,000  kw,  following  a 
three-hour  test. 

This  means  that  construction  of 
the  high  diversion  dam,  installation 
of  high-head  turbines  and  modern¬ 
ization  of  the  generating  units  in¬ 
creased  capacity  of  the  plant  by  t)7,- 
0(K)  kw'.  Original  estimates  had  been 
that  the  work  would  increase  the 
capability  from  108,000  to  165,0(M) 
kw. 

Enlargement  of  the  Gorge  plant 
raises  City  Light’s  total  generating 
capability  to  787,000  kw,  of  which  all 
except  61,000  is  hydro.  This  figure 
will  be  increased  to  well  over  l,f)00,- 
000  kw  with  construction  of  Bound¬ 
ary  Dam  on  the  Pend  Oreille  Riv¬ 
er^  for  which  FPC.  approval  was  re¬ 
cently  seturetl. 

Loon  Bids  Rejected 

Directors  of  the  Sacramento  .Mu¬ 
nicipal  Utility  District  have  turneil 
ilown  bids  for  construction  of  the 
L<K)n  Lake  Dam  unit  of  the  district’s 
Upper  .American  River  power  and 
water  project. 

Henry  J.  Kaiser  of  Oakland  and 
Raymoiul  International  of  New  York 
have  submitted  a  low  bid  of  $7,125,- 
199  for  the  work.  It  was  one  of  three 
bids. 

Cdyde  H.  Spencer,  S.MUD  project 
engineer,  and  Bechtel  Clorp.,  the 
district’s  consulting  engineer,  rec¬ 
ommended  rejection  of  the  bids. 
Spencer  said  the  low  offer  was 
.$2,00(),(MK)  over  engineer  estimates. 

Spencer  got  permission  of  the 


SMUD  directors  to  revise  the  con¬ 
struction  schedule  in  an  effort  to 
reduce  costs.  Separated  from  the 
main  project,  Spencer  said,  will  be 
construction  of  an  access  road  and 
clearing  the  reservoir  area. 

Canada  Gas  Pipe  Line 

Gonstruction  of  the  $300  million 
•Mberta-California  natural  gas  pipe 
line  has  passed  the  half-w’ay  mark 
and  is  ahead  of  schedule  in  most 
sections,  according  to  Pacific  Gas 
and  Electric  Co.  President  Norman 
R.  Sutherland. 

*‘\Ve  expect  that  the  pipe  line 
will  be  ready  for  deliveries  to  C^ali- 
fornia  in  November,  as  planned,” 
the  PCi  and  E  president  said. 

.More  than  4,0(K)  men  are  at  work 
building  the  .36-in.-diameter  pipe 
line.  The  line  will  carry  Canadian 
natural  gas  to  northern  and  central 
California  consumers. 

Pacific  Gas  and  Electric  is  build¬ 
ing  the  California  section  of  the  pipe 
line  system.  Pacific  Gas  Transmis¬ 
sion  Co.  the  Oregon-Washington- 
Idaho  section,  .Alberta  Natural  Gas 
Co.  the  British  Coumbia  section  and 
the  .Alberta  (ias  Trunk  Line  Co. 
Ltd.  the  .Alberta  section. 

Puget  Transmission 

Puget  Sound  Power  &:  Light  C.o. 
has  been  granted  permission  to  con¬ 
struct  transmission  lines  through 
parts  of  the  Lakes  district  south  of 
Tacoma,  with  the  provision  they  will 
not  be  usetl  as  service  lines  to  new 
customers  in  the  area. 

Tacoma  City  Light  and  Lakeview 
Light  &  Power  Co.,  a  cooperative, 
had  objectetl  to  the  franchise,  as  in¬ 
vading  territory  that  they  serve.  The 
board  of  Pierce  Ckrunty  (iommis- 
sioners  refused  to  be  drawn  into  a 
ilebate  between  public  and  private 
power,  however.  The  lines  will  trans¬ 
mit  jxiwer  to  Olympia,  some  20 
miles  south  of  the  I.akes  district. 

John  Day  Turbines 

I  he  Baldw  in  -  Lima  -  Hamilton 
C^orp.  of  Philadelphia  is  apparent 
low  bidder  at  $15,394,2(M)  to  furnish 
13  turbines,  of  which  10  with  a  com- 
binetl  capacity  of  212,400  hp  will  be 
installed  at  the  $423  million  John 
Day  Dam  being  built  on  the  Colum¬ 
bia  River.  .Army  Engineers  of  Walla 
Walla,  Wash.,  .say  these  turbines  are 
the  largest  of  their  type  in  the  world. 


so 
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A  SC'.ALE  MODEL  of  Portland  General  Electric  Cx>.*s  Round  Butte  spillway  tunnel  and 
outlet  is  being  tested  at  Pullman,  Wash.,  in  the  State  University  hydraulic  laboratory. 
Here  M.  L.  Dickinson,  chief  hydraulic  engineer  for  Bechtel  Corp.,  goes  over  the  model 
with  an  interested  group.  PGE  has  awarded  contract  for  the  diversion  tunnel  for  the 
$68  million  Deschutes  project  to  Peter  kiewit  Sons  Co.  of  Omaha  on  a  low  bid  of  $34216,454 


The  other  three  will  be  for  the  $150 
million  Lower  Monumental  Dam 
just  being  started  on  the  Snake  Riv¬ 
er. 

The  turbines,  propeller  type  with 
adjustable  blades,  will  turn  genera¬ 
tors  with  capacity  of  155,000  kw  each. 

Huntington  Bench  Nos.  3  and  4 

1  wo  new  generating  units  at 
Southern  California  Edison  Co.’s 
Huntington  Beach  steam  station  are 
now  in  full  op>eration,  making  it  the 
largest  single  power  source  on  the 
Edison  system,  it  was  announced  re¬ 
cently. 

With  completion  of  the  fourth 
unit,  rated  at  225,000  kw,  the  station 
now  has  a  total  generating  ca|>acity 
of  870,000  kw— enough  electricity  to 
serve  a  city  of  more  than  a  million 
population,  according  to  James  F. 
Davenport,  Edison  exeditive  vice 
president. 

The  huge  installation  now  repre¬ 
sents  a  total  Edison  investment  of 
about  $110  million,  Davenport  said. 
He  termed  the  station  “a  model  of 
engineering  automation  which  util¬ 
izes  all  the  latest  advances  in  the  art 
of  producing  electricity  from  steam.” 

►  .•Mcoa’s  \Venatchee,  Wash.,  reduc¬ 
tion  plant  received  its  first  power 
from  Rocky  Reach  Dam  on  .-^ug.  1, 
Chelan  PUD  reports.  The  company 
is  now  receiving  104,000  kw  of  PUD 
|K)wer,  equivalent  to  the  production 
of  one  generator.  \  contract  pro¬ 
vides  that  Alcoa  will  get  25r^-  of 
the  dam’s  puKluction. 


Sultan  Development 

shortly  after  receiving  a  c»)nstruc- 
tion  license  from  the  FPC,  the  Sno¬ 
homish  County  PUD  invited  bids  for 
the  first  contract  involved  in  a  $45 
million  development  of  the  Sultan 
River  for  power  and  water. 

The  initial  contract  involves  two 
miles  of  access  road  to  the  first  of 
three  proposed  dams.  Proposals  will 
be  called  later  for  first-stage  con¬ 
struction  of  the  dam,  a  concrete  arch 
structure  with  an  ultimate  height  of 
242  ft.  The  first-stage  contract  will 
construct  the  dam  to  a  height  of  140 
ft,  creating  20,000  acre-ft  of  usable 
storage  for  the  Everett  water  de¬ 
partment. 

Revised  Wells  Application 

Douglas  (bounty  PUD  of  Bridge¬ 
port,  Wash.,  has  filed  a  revised  ap¬ 
plication  with  the  FPC  seeking  a  li¬ 
cense  for  the  pro|x>sed  Wells  hydro¬ 
electric  project  on  the  Columbia 
River  in  Douglas,  Chelan  and  Oka¬ 
nogan  Counties. 

As  revised,  the  projx>sed  project 
would  consist  of  a  dam  about  130  ft 
high  and  about  4,150  ft  long  com¬ 
prised  of  impervious-core  earth-fill 
embankments  connecting  both  abut¬ 
ments  to  a  central  concrete  structure, 
which  incorporates  two  outboard  fish 
lailders  and  1 1  gated  spillways  alter¬ 
nating  with  10  generator  structures. 

I'he  project  would  have  an  initial 
seven  units  with  provisions  for  the 


installed  capacity  of  494,095  kw  in 
seven  units  with  provisions  for  the 
future  installation  of  three  addi¬ 
tional  generating  units  having  a 
combing  capacity  of  211,755  kw. 

PUD  Buys  Substation 

Chelan  County  Public  Utility  Dis¬ 
trict  commissioners  at  Wenatchee, 
Wash.,  recently  approved  purchase 
of  the  Berne  substation  in  Stevens 
Pass  from  Puget  Sound  Power  fc 
Light  Co. 

The  substation  is  located  near  the 
east  portal  of  the  Great  Northern 
Railway  Co.  tunnel  through  the  Cas¬ 
cade  Mountains.  It  serves  the  giant 
fan  system  installed  by  the  railroad 
in  1956  to  permit  use  of  diesel  loco¬ 
motives  in  the  tunnel.  The  railroad 
previously  operated  electric-powered 
locomotives  in  the  tunnel.  An  agree¬ 
ment  between  the  PUD  and  Puget 
Sound  Power  &:  Light  in  1956  pro¬ 
vided  the  framework  for  the  idti- 
mate  purchase  of  the  substation. 

.\t  that  time,  the  PUD  purchased 
Rock  Island  Dam,  on  the  Columbia 
River,  and  the  Chelan  County  por¬ 
tion  of  the  transmission  line  from 
the  dam  to  Skykomish.  The  trans¬ 
mission  line  is  tied  in  with  the  sub¬ 
station. 

PUD  Manager  Kirby  Billingsley 
said  the  PUD  took  over  operation 
of  the  substation  July  1.  Puget 
Sound  Power  &:  Light,  on  the  same 
date,  assigned  to  the  PUD  the  con¬ 
tract  with  Great  Northern  for  pro¬ 
viding  power  for  the  fan  system. 

Billingsley  said  estimated  annual 
revenue  from  the  railroad  fan  power 
contract  is  $15,000. 

New  Don  Pedro 

Turlock  and  Modesto  Irrigation 
Districts  have  filed  a  joint  applica¬ 
tion  with  the  FPC  seeking  a  license 
for  a  new  Don  Pedro  hydroelectric 
project  on  the  Tuolumne  River  in 
Tuolumne  County,  Calif. 

The  new’  Don  Pedro  project  wouUl 
consist  of  a  rock-fill  dam  about  545 
ft  high,  creating  a  reservoir  with  a 
gross  storage  of  2,030,000  acre-ft,  and 
a  jx)wer  house  with  an  installed  ca¬ 
pacity  of  131,100  kw’.  The  cost  of  the 
proposed  project  is  estimated  at  $78,- 
620,000.  The  new  dam  would  be 
built  two  miles  below  the  present 
Don  Pedro  Dam  and  would  flood  the 
old  dam  by  225  ft.  The  capacity 
of  the  existing  power  plant  is 
30,000  kw. 

The  two  districts  would  distribute 
power  generated  at  the  project  to 
customers  in  .Stanislaus  and  Merced 
(a)unties,  Calif. 
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COMPUTER  STUDIES  BY 
GENERAL  ELECTRIC  PROVE  .  .  . 

Reduced  Regulator 


System  Earnings 


General  Dectric  voltage  regulators  pro¬ 
vide  three  added  benefits  to  distribution 
systems  through  bandwidth  reduction 
.  .  .  extra  feeder  length,  capacity,  and 
revenue!  New  G-E  computer  studies 
now  prove  that  reduced  regulator 
handwidths  are  practiced  and  that  they 
result  in  increased  distribution  system 
performance  with  no  sacrifice  of  regu¬ 
lator  life. 

Electric  utilities  have  long  recognized 
the  desirability  of  handwidths  as  low  as 
±1%  volts.  The  assumed  stumbling  block 
was  the  number  of  regulator  operations. 
Through  analysis  of  actual  (as  opposed 
to  theoretical)  data,  these  studies  indi¬ 
cate  that  handwidths  of  volts  are 

feasible  from  any  standpoint,  including 
that  of  equipment  life. 

Your  General  Electric  regulator  rep¬ 
resentative  can  show  you  the  specific 
effects  of  reduced  handwidths  on  regu¬ 
lator  operation.  He  will  show  you  how 
to  determine  if  operations  must  be  con¬ 
trolled  .  .  .  and  if  so,  how  to  control 
them. 

And  he  will  illustrate  how  these 
reduced  handwidths  can  now  be 
easily  set  with  G.E.'s  exclusive  new 
Micro-Band*  voltage  regulating  relay 
—the  first  to  offer  you  calibrated  ad¬ 
justment  of  both  voltage  level  and 
bandwidth. 

Micro-Band  relays  make  possible 
more  usable  kva  on  the  line.  This  easily 
attainable  “power  adder”  can  mean  in¬ 
creased  line  length  and  capacity — im¬ 
portant  tools  to  increase  feeder  revenue. 

To  increase  the  return  on  your  regu¬ 
lator  investment — possibly  with  your 
existing  equipment — get  the  full  story 
on  Micro-Band  calibrated  relays  and 
reduced  handwidths  from  your  G-E 
Sales  Engineer.  (General  Electric  Co« 
Schenectady  5,  N.  Y.  asms 

*  Troth-mark  of  fh%  Oonorol  Etoefric  Co. 
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Bandwidths  Increase 


For  phone  number  of  closest  representative  see  advertising  index  in  back  of  book. 
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NUCLEAR  NEWS 

Nuclear  Power  for  Nevada 

A  tact-finding  conimittee  on  nu¬ 
clear  energy  for  the  State  of  Nevacfa 
helcf  a  two-clay  forum  in  Reno,  Nev., 
June  29-30  on  the  feasibility  of  us¬ 
ing  nuclear  energy'  for  the  prcxfuc- 
tion  of  electricity  in  that  state.  The 
committee,  made  up  of  IS  citizens 
appointed  by  the  governor,  heard 
presentations  by  the  AEC,  (ieneral 
Llectric,  .\tomics  International  and 
.\dvanct*tl  Technology  laboratories. 

.Announced  publicly  for  the  first 
time  were  plans  bv  the  Sierra  Pacific 
Power  C'a).,  which  serves  much  of 
northern  Nevada,  to  build  a  75,000- 
kw  nuclear  power  plant  near  Reno 
between  1905  and  1970. 

Purjjose  of  the  forum  was  to  gath¬ 
er  facts,  and  to  stimulate  interest  by 
the  public  and  by  industry  over  the 
possibility  of  putting  nuclear  plants 
in  a  very  high  cost  fuel  area.  The 
forum  was  told  that  it  was  now  eco¬ 
nomically  feasible  to  build  nuclear 
plants  in  the  state  that  could  gen¬ 
erate  power  cheapcT  than  coal  or 
oil  |)lants. 

Uranium-233  Fuel  System  Critical 

11-233  fuel  system  has  pKnluced 
a  chain  reaction  for  the  first  time  in 
a  commercially  s|x>nsored  nuclear 
facility. 

Operation  of  the  machine,  called 
a  “critical  assembly”  with  this  fuel 
system  is  part  of  the  .Advanced  Epi¬ 
thermal  Thorium  Reactor  (AETR) 
project  conducted  for  Southwest 
Atomic  Energy  AsscKiates  by  Atomics 
International.  It  is  the  second  in  a 
series  of  experimental  cores  to  be 
opca'ated  in  the  machine  to  study  the 
nuclear  characteristics  of  a  full- 
scale  power  reactor. 

It  also  marked  the  first  time  a 
fuel  blend  of  thorium  and  U-233 
has  been  used  to  start  and  operate 
a  critical  assembly.  This  type  of  fuel 
provides  for  longer  burn-up,  through 
better  neutron  economy,  than  other 
types  of  uranium. 

1  he  AETR  researc  h  and  develop¬ 
ment  program  is  sponsored  by  a 
group  of  15  investor-owned  utilities 
in  the  .Southwest. 

Fuel  Core  Tested 

The  nuclear  power  core— valut'cl  at 
$22,000,000— for  the  nation’s  largest 
stationary  nuclear  electric  generating 
station  being  built  by  the  Consoli¬ 
dated  Edison  Co.  at  Indian  Point, 
N.  Y'.,  has  achieved  its  first  sus- 


taincxl  chain  reaction  at  the  Babcock 
Sc  Wilson  Cx).  .Atomic  Energy  Divi¬ 
sion  laboratory. 

The  test  was  a  pioneering  accom¬ 
plishment  in  that  it  was  the  first 
time  a  full-scale  power  reactor  core 
using  a  mixture  of  thorium  and  u- 
ranium  oxides  had  ever  been  taken 
to  criticality. 

Three  million  pellets,  each  one- 
cjuarter  by  three-quarters  of  an  inch, 
make  up  the  core’s  fuel  charge. 
Weighing  about  40  tons,  the  assem¬ 
bled  core  of  fuel  elements  stands 
eight  feet  high  and  measurcfs  six 
feet  across. 

Now  nearing  completion,  24  miles 
north  of  New  York  (aty  on  the  east 
bank  of  the  Hudson  River,  the  Con 
Edison  Indian  Point  station  will  be 
capable  of  prcxlucing  275,000  kw  of 
jjower.  Part  of  its  total  output  will 
result  from  routing  the  steam  gen¬ 
erated  by  the  reactor  system  through 
a  conventional  oil-fired  superheat 
cycle  before  it  reaches  the  turbogen¬ 
erators. 

Long-Term  License  for  Yankee 

The  .AEC  has  amended  the  license 
of  Y’ankee  .Atomic  Electric  Co.  of 
Boston  to  permit  operation  of  Y’an- 
kee’s  pressurized  water  reactor  at  an 
increased  power  level  of  approxi¬ 
mately  136,()()()  kw. 

The  amendment,  dated  June  23, 
also  extends  the  expiration  date  of 
the  Y'ankee  license  to  Nov.  4,  1997, 
revises  the  technical  specifications 
and  provides  for  reporting  require¬ 
ments  suitable  fur  a  permaneat  op¬ 
erating  license. 

Yankee  has  been  operating  its  re¬ 
actor  at  Rowe,  Mass.,  at  a  power 
level  of  approximately  11,000  kw. 
Both  the  commission’s  advisory  com¬ 
mittee  on  reactor  safeguards  and  the 
.AEC  regulatory  staff  have  concluded 
that  the  Y'ankee  reactor  can  be  op¬ 
erated  at  the  increased  power  level 
without  undue  hazard  to  the  health 
and  safety  of  the  public. 

►  In  the  first  decision  of  its  type 
rendered  under  the  Atomic  Energy 
.Act  of  1954,  the  Supreme  Clourt  re¬ 
cently  u|)held  the  Fermi  construction 
permit.  Basically  the  decision  says: 

(1)  the  .AE(;  may  issue  construction 
permits  for  nuclear  jxtwer  plants; 

(2)  that  construction  may  begin  with 
a  program  for  the  development  of 
safety  provisions  carried  out  concur¬ 
rently;  (3)  that  proof  of  “compelling 
rea.son”  neetl  not  be  shown  as  a  sub¬ 
stantiating  reason  for  hxating  a  nu¬ 
clear  jxjwer  plant  near  population 
centers.  This  is  said  to  clear  uj) 
much  of  the  doubt  in  planning. 


COMMUNICATIONS 

Protedure  Simplified 

F(XI  and  F.A.A  finally  got  together 
long  enough  to  avoid  producing  a 
real  hardship  on  radio  users.  As  you 
may  recall,  the  F.AA  got  to  feeling 
its  oats  last  spring  and  produced 
Part  626  of  its  regulations  placing 
the  responsibility  for  investigation 
and  approval  of  antenna  structures 
directly  in  its  hands  instead  of 
through  the  F'CX^. 

Most  disrupting  to  the  radio  user 
was  the  requirement  that  an  F.A.A 
form  No.  117  was  to  be  submitted 
.30  days  prior  to  the  presentation  ol 
the  radio  application  to  the  FTC. 
This,  coupled  with  the  30-day  “pro¬ 
test”  period  now  in  effect  for  certain 
classes  of  fixed  stations,  could  mean 
a  60-day  delay  before  the  FXXi  would 
even  see  an  application.  In  a  crash 
session,  officials  of  both  bureaus 
came  up  with  the  decision  that  the 
F.A.A  notice  could  be  mailed  at  the 
same  time  that  the  application  for 
radio  authorization  was  sent  to  the 
F(X^  Thus  the  “protest”  period  and 
F.A.A  investigation  could  run  con¬ 
currently. 

Generally  speaking,  if  you  are 
planning  a  tower  more  than  150  ft 
in  height  anywhere,  or  any  kind  of 
support  for  an  antenna  that  is  over 
20  ft  above  ground  or  other  struc¬ 
ture  on  which  it  is  mounted,  and 
within  several  miles  of  an  airport, 
get  a  copy  of  Part  626  and  Form 
117  from  your  nearest  F.A.A  regional 
office. 

Not  to  be  outdone,  the  FCC  has 
prepared  another  form  which  must 
be  submitted  with  your  application, 
to  show  that  the  FA.A  has  been 
notified. 

If  this  all  sounds  confusing,  wait 
until  you  get  the  instructions  for 
filling  out  the  forms. 

►  Wally  Blankmeyer  of  .Montana 
Power  Cx).  reports  that  he  has  be¬ 
come  enamored  of  and  fascinated  by 
high  gain  antennas  for  mobile  ra¬ 
dio.  .An  omnidirectional  recently  in¬ 
stalled  at  Cutbank  has  a  gain  of  13 
db  in  the  150-mc  band.  Cxnerage 
has  been  found  to  be  very  complete 
over  a  very  large  area  with  a  marketl 
reduction  in  previous  shadow'  areas. 
Since  the  13-db  gain  is  equivalent  to 
a  20  to  1  increase  in  power,  and  it 
is  equally  effective  in  improving  re¬ 
ception,  there  is  a  lot  of  merit  in 
utilizing  such  antennas.  The  price 
of  this  particular  antenna  is  under 
$500,  which  is  reasonable  because  it 
makes  even  the  smallest  base  station 
l(K)k  like  a  quarter  kilowatt.  Other 
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SERIES  A  A 

eliminate  bi-meiai  contact  and  galvanic  corrosion 
for  stronger,  longer  lasting  service  dead-ends 

Blackburn  Series  AA  Wedge  Clamps  are  designed  and  engineered  for  use  with  aluminum 
neutral  messengers  at  service  dead-ends. 

Construction  is  heavy-gauge,  high  strength  aluminum  alloy.  This  aluminum-to-aluminum 
contact  eliminates  galvanic  corrosion  between  dissimilar  metals. 

No  need  to  thread  the  cable  through  the  clamp.  Because  slider  is  removable,  the  clamp 
can  be  easily  installed  anywhere  on  a  continuous  run  of  conductor.  Wedging  action,  as 
strain  is  applied  to  the  neutral,  grips  tightly  along  the  entire  length  of  contact.  Re¬ 
establishing  proper  sag  is  quick  and  easy. 

Two  tyi^  of  bails  available  for  easy  installation:  flexible  strand  with  nylon  jacket  or 
rigid  stainless  steel,  locked  to  wedge  so  it  won’t  pop  loose. 

You  can  reduce  inventory  with  this  versatile  series  of  clamps.  Only  four  sizes  will  dead-end 
a  range  of  cables  from  #6  solid  through  #4/0  ACSR. 

Blackburn  Wedge  Clamps  are  also  obtainable  in  chromated  aluminum  for  highly  corrosive 
atmospheres  and  in  stainless  steel  for  copper  neutral  messengers. 

The  entire  line  of  Blackburn  Wedge  Clamps  is  available  from  your  electrical  distributor. 
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1525  Woodson  Road  •  Saint  Louis  14,  Missouri 
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tests  conductetl  with  several  kinds  of 
half-wave  base  loaded  high  gain  an¬ 
tennas  indicate  that  they  too  are  ef¬ 
fective  in  improving  operation.  Most 
of  this  variety  have  only  small  gains 
in  the  vicinity  of  2  db.  However, 
this  isn’t  to  be  sneezed  at  if  you  are 
now’  using  30-w  mobiles  and  feel  you 
should  go  to  higher  powers.  It  costs 
only  peanuts  to  try. 

New  FCC  Ruling 

Use  of  952-mc  frequencies  by 
electric  utilities  should  increase  as 
a  result  of  a  recent  ruling  by  the 
FCC.  The  new  regulations  provide 
for  pairing  of  frequencies  100  kc 
apart,  duplex  and  simplex  opera¬ 
tion,  power  inputs  as  high  as  100 
w  and,  most  interesting  of  all,  omni¬ 
directional  operation  on  specified 
frequencies.  Two  possible  uses  that 
could  appeal  to  the  electric  utility 
user  would  be  control  of  street  light¬ 
ing  and  capacitor  banks,  or  perhaps 
even  small  substations  if  a  sufficient 
number  could  be  reached  in  one 
area.  Some  of  these  uses  would  be 
on  a  developmental  basis  only  since 
the  commission  has  indicated  that  it 
wishes  to  obtain  more  information 
on  omnidirectional  operation  at  mi¬ 
crowave  frequencies.  Part  11,  as 
modified  by  this  order,  should  be 
consulted  for  details. 

Fire  Damage 

Considerable  damage  was  sus¬ 
tained  in  Idaho  Power  Co.’s  Boise 
communications  shop  when  fire  de¬ 
stroyed  part  of  the  building  in  which 
it  was  housed.  Fortunately,  the  fire 
was  brought  under  control  before 
most  of  the  shop  equipment  was 
badly  damaged  from  heat;  however, 
water  and  smoke  apparently  perme¬ 
ated  nearly  everything  that  was  not 
hermetically  sealed  and  caused  cor¬ 
rosion  and  sticking  of  moving  parts. 
After  cleaning  up  and  drying,  a 
surprising  amount  of  the  electronic 
equipment  was  found  to  be  in  op¬ 
erating  condition,  or  repairable. 

►  General  Electric  Co.  has  an¬ 
nounced  the  installation  of  its  new- 
solid  state  supervisory  control  and 
monitoring  system  in  several  substa¬ 
tions  of  Western  .Massachusetts  Elec¬ 
tric  C>).  This  is  probably  the  first 
installation  of  such  equipment  in 
this  country  and  very  likely  is  a  pre¬ 
view  of  the  form  which  most  systems 
will  take  in  the  future.  In  the  West, 
Utah  Power  8c  Light  Co.  will  shortly 
be  installing  the  same  system,  thus 
giving  us  a  chance  to  take  a  look 
closer  to  home. 


MARKET  DEVELOPMENT 


ANTIQUE:  Portland  General  Electric  didn’t  mind  taking  in  this  1900  model  Kalamazoo 
wood  range  in  its  recent  Trade-Up  promotion.  Its  promotion  department  had  been 
looking  for  just  such  an  antique  for  “then  and  now”  displays.  The  range  had  been 
in  daily  use  until  Hogg  Bros.  Appliances  of  Oregon  City  persuaded  its  owner  to  take 
advantage  of  PGE’s  offer  to  give  allowances  on  old  ranges  where  a  new  electric  was 
installed.  From  left  in  picture  are  Kenny  Kennedy,  Hogg;  Lud  Fortuna,  PGE  commer¬ 
cial  representative;  and  Art  Kuehn,  Hogg 


Appliance  Use  Up 

Some  78,000  families  served  by 
Portland  General  Electric  Co.  plan 
to  purchase  136,0(M)  electric  appli¬ 
ances,  according  to  a  recent  company 
survey.  These  families,  who  said 
they  were  “very  sure”  to  buy  one 
or  more  appliances,  represent  34 
of  the  families  served  by  the  utility. 

An  additional  45^  said  they  were 
“fairly  sure”  to  buy  an  appliance, 
while  were  “not  very  sure.” 

W’ith  the  exception  of  conven¬ 
tional  washers  and  garbage  disposers, 
appliances  showed  saturation  in¬ 
creases  since  the  last  survey  was 
made  in  the  fall  of  1958.  Ranges 
were  up  3^  to  89^;  automatic 
washers,  up  11%  to  70%;  clothes 
dryers,  up  10%  to  53%;  electric 

blankets,  up  13%  to  47%;  home 
freezers,  37%;  automatic  dishwash¬ 
ers,  up  5%  to  17%. 

Fifty  per  cent  of  the  customers 

surveyed  said  they  would  prefer  elec¬ 
tric  heat  if  they  were  moving  into 
a  new  home. 

►  Although  it  gave  the  lie  to  ad¬ 
vertising  boasts  of  an  “air  condi¬ 
tioned  climate,”  Oregon’s  unusual 

summer  heat  was  good  for  air  con¬ 
ditioning  sales.  Pacific  Power  Sc  Light 
0>.  reports  that  June  sales  were 
more  than  three  times  higher  than 
those  of  June  1960  (1,394  to  423 
units)  and  that  indications  were  for 
a  continued  high  level  in  August. 
Portland  General  Electric  Go.  said 


that  sales  on  its  system  ran  100  a 
day  during  high  temperatures  as 
compared  with  a  normal  of  10  a  day 
and  estimated  that  summer  sales  will 
be  350%  higher  than  totals  of  the 
past  two  years. 

^  Honolulu  Electrical  Products  Ca). 
has  promoted  C.  W.  Shafer  from 
sales  manager  of  its  major  appliance 
department  to  a  new  post  of  con¬ 
sumer  protlucts  manager.  Other  atl- 
vancements  announced  by  T.  E. 
Ludlam,  vice  president  and  general 
sales  manager,  were:  E.  J.  Dunn,  for¬ 
mer  manager  of  the  specialties  de¬ 
partment,  to  sales  manager  of  the 
wholesale  appliance  department;  R. 
M.  Bovee  to  sales  manager  of  the 
new  .Ala  Moana  retail  store:  Robert 
-A.  Kemp  Jr.  to  sales  manager  of  the 
supply  department.  Kemp  takes  over 
the  post  held  by  William  S.  Willis, 
who  has  retired  after  22  years. 

►  General  Electric  Co.  has  openetl 
a  $750,000  major  appliance  distribu¬ 
tion  center  to  serve  Oregon,  south¬ 
western  Washington  and  northern 
(California.  The  new'  center,  located 
in  suburban  Beaverton,  west  of  Port¬ 
land,  provides  51,546  sq  ft  of  fUnn 
space  for  offices,  display  rooms,  serv¬ 
ice  and  parts  handling  and  ware¬ 
house  facilities.  Wayne  H.  Hughes, 
Portland  district  sales  manager,  was 
host  at  an  open  house  to  commu¬ 
nity  leaders,  architects,  contractors 
and  appliance  dealers. 
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WHEN  THE  FUTURE  IS  ALL-ELECTRIC 

WHY  BUY  ANYTHING  BUT  A  TOTAL-ELECTRIC  GOLD  MEDALLION  HOME? 


'In  our  new  Cold  Medallion  Home,  we  get  so  much  more  of 
what  we’re  reallv  living  for,”  says  Mrs.  Nowers.  "I  have  more 
time  for  my  family  and  for  my  community  work,  and  I’m  a 
much  l»etter  home  manager  since  we  moved  in.  \  home  without 
evervthing  electric  would  seem  old-fashioned  to  me  now.  I’ll 
never  go  Iwck.” 

Count  the  things  that  change  for  the  better: 

1.  FlamelesH  electric  heat.  "It’s  like  living  in  mild  sun¬ 
shine,”  says  Mrs.  Nowers.  "Our  walls  and  drapes  stay 
remarkably  clean.” 

2.  .4  flumelcHS  electric  ranfte.  "So  cool  and  fast.  And  no 
other  way  to  cook  is  nearly  so  clean.” 

3.  A  flameless  electric  oven.  "The  same  good  things  can  be 
said  about  my  electric  oven.  In  addition,  the  juice  stays  in  the 
meat  because  I  cook  with  heat  that’s  moist,  not  dry.” 

4.  .4  flameless  electric  dryer.  "My  clothes  dry  even  sweeter 
and  fluffier  than  they  used  to  outdoors.  I  don’t  get  any  baked-in 
wrinkles,  either.” 


5.  A  flameless  electric  water  heater.  "We  get  all  the  hot 
water  we  want,  quickly  and  inexpensively,”  says  Mrs.  Nowers. 

WII.4T  IS  THE  GOLD  MEDALLION  HOME  AWARD? 

It  is  an  award  given  only  to  total-electric  homes  that  are 
electrically  up-to-date.  When  a  new  home  meets  Gold  .Medal¬ 
lion  Home  requirements  you  know  it  offers:  clean,  flameless, 
electric  space  and  water  heating;  a  clean,  flameless,  electric 
kitchen,  equipped  with  major  appliances;  plenty  of  "House- 
pouer" — modern  wiring  to  handle  today’s  and  tomorrow’s 
appliances;  a6u/idan/ lighting,  planned  for  comfort, convenience 
and  beauty. 

It  costs  .so  little  to  live  better  electrically,  ff  hy  not 
move  up  to  a  total-electric  Gold  .Medallion  Home? 


SOUTHERN  CALIFORNIA 


COMPANY 
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ELECrrRIC  HEATING  interest!!  bankers 
a*  well  as  electrical  people,  a  cooperative 
seminar  at  Reno  has  established.  The  elec¬ 
tric  heat  seminar  was  presented  jointly  by 
Sierra  Pacific  Power  and  Emerson  Electric 
companies.  Here  Marshall  Crawford,  as¬ 
sistant  cashier  of  Nevada  Bank  of  Com¬ 
merce,  North  Reno  branch,  left,  receives  a 
certificate  of  achievement  from  Bruce  Ross, 
electric  heat  specialist  of  Emerson  Electric’s 
Western  Division.  Subjects  covered  in  the 
seminar  were  user  benefits,  fundamentals 
of  electric  heating,  estimating  costs,  ecjuip- 
ment  available  and  sales  techniques.  The 
seminar  was  attended  by  27  electrical  con¬ 
tractors  and  dealers.  Sierra  Pacific  person¬ 
nel  and  designers  and  builders 


^Portland  General  Electric  has 
made  two  changes  to  facilitate  bill 
paying.  All  customers  may  now  pay 
their  electric  bills  at  any  branch  of 
either  the  United  States  National  or 
First  National  Banks  of  Oregon. 
Electric  heat  customers  may  be  billed 
on  an  equal  pay  plan  at  their  request. 
The  equal  pay  plan  levels  out  the 
winter  peak  of  electric  heat  bills. 

►  Although  it  cannot  |K)int  to  the 
exact  location.  Pacific  Gas  and  Elec¬ 
tric  Go.  recently  connected  its  two 
millionth  electric  customer.  With 
the  addition  of  nearly  5,000  custom¬ 
ers  every  month,  it  would  be  im¬ 
possible  to  pin  it  down  even  with 
the  aid  of  electronic  data  computers, 
■S.  L.  Sibley,  vice  president  and  gen¬ 
eral  manager,  statetl.  The  company’s 
one  millionth  customer  was  con¬ 
nected  in  1943. 

►  Saul  E.  Levi  has  been  named  dis¬ 
trict  operations  manager  of  West- 
inghouse  Appliance  .Sales  in  Los  An¬ 
geles,  with  headquarters  at  4601  S. 
Boyle  Ave.,  Vernon,  Calif.  Levi  for¬ 
merly  was  manager  of  the  company’s 
distribution  center  in  San  Ix>ren7o. 


ASSOCIATION  AFFAIRS 


NAED 

To  a  series  of  area  meetings  for 
the  members  of  National  Association 
of  Electrical  Distributors,  Arthur 
Hooper,  executive  director,  brought 
the  new  format  for  the  operations  of 
that  association  as  developed  at  the 
recent  convention  in  Detroit  by  the 
board  of  governors.  Accompanying 
him  was  Frank  Blackwell,  recently 
app>ointed  field  representative  for 
the  Western  part  of  the  United 
States. 

.Area  meetings  were  held  at  .Apple 
Valley  June  2  and  3  for  the  southern 
California,  Arizona  and  southern 
Nevada  members;  at  Yosemite  Park 
June  9  and  10  for  the  northern  Cali¬ 
fornia  and  northern  Nevada  mem¬ 
bers;  in  Portland  June  13  for  the 
Oregon  members  and  at  Idaho  Falls 
June  16  and  17,  under  board  of  gov¬ 
ernors  member  Joe  Wright,  .Afton- 
Lemp  Electric,  Boise,  for  the  moun¬ 
tain  states  members.  .Another  meet¬ 
ing  was  to  be  held  later  for  the  Den¬ 
ver  area  but  the  tlate  had  not 
been  set. 

The  new  program  calls  for  area 
meetings  of  this  type  at  frequent  in¬ 
tervals  and  an  annual  regional  meet¬ 
ing  which  will  be  somewhat  of  a 
convention  and  which  may  have 
manufacturers’  consultation  booths 
similar  to  previous  national  conven¬ 
tions.  -After  next  year,  it  was  an¬ 
nounced,  the  national  conventions 
will  be  for  members  only  and  on  a 
smaller  scale,  thus  making  the  re¬ 
gional  conventions  of  more  impor¬ 
tance  and  to  giving  wholesaler  mem¬ 
bers  contact  with  the  manufacturers 
at  a  local  level. 

While  the  programs  of  the  area 
meetings  have  not  been  made  avail¬ 


able,  that  at  Apply  Valley  was  under 
the  direction  of  Ken  Rehwaldt,  Gen¬ 
eral  Electric  Supply  Co.,  regional 
vice  president.  That  at  Yosemite  was 
under  the  direction  of  Earl  Morton, 
Westinghouse  Electric  Supply,  San 
Francisco,  governor  for  the  area,  and 
John  Taylor,  Incandescent  Supply, 
area  chairman.  That  program  had 
on  it  as  speakers  M.  J.  Burress,  presi¬ 
dent  of  Tay  Holbrook  Co.,  and  im¬ 
mediate  past  president  of  the  North¬ 
ern  California  Suppliers  Assn.  He 
discussed  recent  trends  in  legislation 
affecting  distributors.  At  the  open 
session  June  10  Tom  Mellon,  presi¬ 
dent,  VVesix  Heater  Co.,  discussed 
the  relationships  necessary  between 
manufacturers  and  distributors  and 
made  a  special  appeal  for  wholesaler 
participation  in  electric  heat  promo¬ 
tion  lest  it  get  away  from  the  elec¬ 
trical  industry  into  the  hands  of 
other  industries. 

An  outside  view  of  the  distribu¬ 
tors’  business  was  presented  in  a 
lively  dialogue  between  C.  W.  Leihy, 
publisher,  and  Jack  Robinson,  edi¬ 
tor,  of  Ei-Kciricai.  West. 

►  A  Rocky  Mountain  Section  of  the 
Residential  Lighting  Forums  was 
chartered  as  a  division  of  the  Illu¬ 
minating  Engineering  Society,  Rocky 
.Mountain  Section,  Denver,  recently. 
Fred  H.  Rosenquist  and  Don  King¬ 
ston  also  represent  the  Academy  of 
Lighting  .Arts,  a  coordinating  agency  . 
Officers  elected  were  Harold  E. 
Brandt,  \Vestinghouse  Electric  Corp., 
chairman;  Mrs.  Gladys  Kline,  Bill 
Kline  Associates,  vice  chairman;  Mrs. 
Frances  Beason,  Poindexter  Electric 
Co.,  secretary;  William  M.  Camp¬ 
bell,  Pryor  Realtor,  treasurer. 


.AT  NAED’s  Yosemite  meeting:  Frank  Blackwell,  Western  field  representative;  Earl  Mor¬ 
ton,  Wesco;  Arthur  Hooper,  N.4ED  executive  director;  John  Taylor,  Incandescent  .Supply 
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50-KVAR  “Tiny  Tim”  case 
dimensions:  15"  high  x  ^y^” 
wide  X  UVz”  deep.  Weight: 
62  lbs.  100-KVAR  “Tiny  Tim” 
case  dimensions:  28V4"  high 
X  41/2"  wide  X  131/2"  deep. 
Weight:  115  lbs.  Ratings: 
2400  through  7960  volts,  60 
cycle,  single  phase,  with 
single  or  double  bushings. 
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FEDERAL  PACIFIC  ELECTRIC  COMPAI 


It’s  not  just  the  smallest  (no  big] 
but  also  the  lightest:  62  pound; 
meets  NEMA  standard  mountir 
to  you  are  obvious:  in  sub-statii 
tribution  systems.  Along  with  i 
famous  Cornell-Dubilier  99.6% 
Bulletin  8150  explains  all.  Ask 
copy,  or  write:  Power  Factor  Ca 
Pacific  Electric  Co.,  333  Hamill 


"OR  kTe  L 
)  U  B  I  L  I  E  R' 


COMPANY  •  SOUTH  PLAINHELD,  N.  J..  U  S  A. 


)  bigger  than  conventional  25-KVAR’s) 
)unds.  We  also  have  a  100-KVAR  that 
unting  dimensions  for  50’s.  Savings 
stations,  on  poles— in  utility  and  dis- 
vith  these  savings,  you  still  get  the 
l6%  trouble-free  operating  rate.  Our 
.  Ask  your  FPE  sales  engineer  for  a 
ar  Capacitor  Marketing  Dept.,  Federal 
lamilton  Blvd.,'South  Plainfield,  N.  J. 


(actual  size!) 
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PCEA  Appointments 

K\ itIciK  f  iliai  ihf  I*(;K.V’s  “iu-w 
adiiiiiiistr.ition"  is  in  lii^li  ^eai  and 
Iasi  is  seen  in  I’rtsitleiu  H. 
(i.  Dillin's  aiiMouiu iriniii  ol  tiu-  lol- 
Idwiii^  si-ition  and  < (innniiU'i-  (hair- 
nun.  .\ll  (haiinu'ii  and  (onnnilUc 
a|)|>()intnu-nis  ha\c  noi  vti  Incn  viii- 
li(‘d.  lull  llu-ii  annoniu cnunl  is  (-\- 
|u-(  led  shdi  llv.  he  said. 

Administrative  Services 

I)  M  riiltlii'II.  Lalilm Ilia  r.i(i[i(  t  tili- 
(ics.  San  tiaiuiMO.  (huiiinan;  ().  H.  Mur- 
ilttdi,  Siiiitlicin  Caliioinia  F.dison,  l.ns 
.\nj>cles,  vi(c  iliaiinian. 

Joint  fall  (oiirt-reiKc,  Miiainai  MnU-l. 
S.inia  K.iiliaia.  Nov.  ‘JT-'JM.  l‘Mil;  joint 
s|iriiii>  (onirrciue,  \  ilia  Hold.  San  Malt-o. 
Mauii  ‘Jti-'JT.  I!M>2  (lolloweil  on  Mauh  2S 
liv  one  (lav  invilalional  lonnd-lalile  disdu 
sion  ol  I'  1)1*  |iiolileins). 

Business  Development 

R  II  l’liilli|is.  San  l)ieno  (>as  i  Kleitrie. 
(Iiaiinian:  W  .  I).  Howell,  !'(•  and  K,  San 
liaiuixo.  vice  < liaii man— industrial,  (om- 
merdal  and  aKi i( niinral;  I..  H.  Shaff,  .\ri- 
/ona  I'ulilii  Service,  l’li<K-nix,  vice  chair¬ 
man -lesideniial. 

(.oiifereiue,  Hnnlin^ton-Sheiaton  Hotel. 
I'asadena,  Feh.  2()-27,  l‘t()2. 

Engineering  and  Operating 

H.  S.  Warien.  Rome  (lahle  Division.  .\l- 
loa,  l.os  Anj^eles,  diaiiman;  H.  R.  Daniels, 
!’(•  and  L,  San  Fiancisio.  vice  diairman. 

f.onfereiKe,  Sheialon-I’alaie  Hotel,  San 
I'landsio.  Maid;  22-2.1.  H)ti2. 

.\((ideiu  Prevention K.  F.ddv,  C.ali- 
loinia  Fleitrit  Power,  San  Uernardino. 

Svstem  Protection —W.  A.  Davis,  San 
Die^o  (..<F,. 

.Al'ridiltiiral  Electrification  —  F.  H. 
(.(Kivei.  So.  Calif.  Fd..  diaiiman  W.  F. 
(>  Ifiieii,  P(.  and  F.  f.liito.  vice  diaiiman. 

Coninienial  faMikin);  (i.  F.  hiir^ess,  ('.al- 
ediic,  diaiiman;  Cliailes  Sdiiiei mevei .  P(. 
.ind  F.  Fiesno.  viie  diaiiman. 

Ilealini>  &  .\ir  Conditioniiiii  H.  /..  Au¬ 
di. ide.  (■enei.d  f  lei  Hit,  l.os  \n}>eles,  diaii- 
niaii:  S.  I  Foisvili,  .\Iont!;onierv  Ifios..  San 
I  laiuisio,  viie  i  Iniiinian. 

Home  Etonomiis  l.orine  M.  (aalt.  West- 
ln^llOlls^-.  Ills  \ngeles.  (o-diaii m.iir.  FAalvn 
\  an^lian,  !’(•  and  F,  SIik  klon,.  (o-diaii  man. 

Industrial  E(|iiipnient - 1).  W.  Siriuk.  San 
Diei;o  (..SF.  di.iiim.in. 

I. i^htint•,  ComnieKial  &.-  Industrial-R.  F  . 
Daldiii.  So.  Calil  F.d.,  diaiiman. 

Lit'htiiiji',  Kesidential ().  (•roleiiliiiis. 
I  lioni.is  Indiisiiies.  l.os  \n”eles.  diairman: 
|.  W  .  Howard.  (•  F..  Oakland,  viie  diair- 
nian. 

Wiriiii',  Residential  —  |.  McCnUheon, 

S.in  Die^o  (..S.-F..{o-iliaiinian:  \.  \V.  Sdiiewe. 
(.-F.  San  Fiaiuisio.  (o-diairm;iii. 

-4-11  Club  Eleitru  Project-R.  R.  Wliitia- 
kei.  (  aleiliii,  diaiiman. 

(  ikIc  and  Ordinatue  \V.  S.  Flowers.  Pfi 
.ind  F,  S.in  Fiancisio,  lo-diairm.in;  A.  C. 
X  eil.I.os  Xn^eles  Conniv  ins|>eitoi .  lo-diair- 
man. 

Residential  Street  and  Hif'hway  Li^htinf; 
—  I.  \l.  McDaniel  |i..  So.  Calif,  F.d.,  diair- 
tnan. 

Residential  Street  and  Highway  Ligliting 
Tethnital  Suhcommiltee-l\.  .\.  C.oiwin,  So. 
(  .ilif.  Fd.,  diaiiman. 

Radio  and  TV  Interference  Problem  — 
K.  F.  Diiekei.  So.  C.alif.  F.d.,  diairman. 


►  IJoyd  \.  Ciaies,  l.os  .Kiigcics  Dc- 
|>.iiiiiu-nl  ol  Walt*!  I's;  I’owtr,  was 
fh-dftl  as  ilu-  new  jiiesideiil  ol  ilie 
Eletfiital  Mainieiiaiue  Engineers 
.Vssn.  ol  Calilornia  alter  ihe  elet- 
lion  ol  a  ttew  exetitiive  ( oininitlee. 
W  illlain  R.  i'ahiska,  .\lheri  (1.  .Mar¬ 
lin  .Associates,  is  liist  vi(e  |)iesi- 
dent;  Norman  K.  .Stone,  Trail  it  .\|) 
pli.nue  ('.orp.,  is  seioiul  vite  presi¬ 
dent;  Kidiaitl  B.  Hallield,  .Southern 
Calilornia  Edison  Co.,  is  setrelarv- 
lieasnter.  The  new  exetniive  toin- 
niittee  inemheis  eledetl  lor  a  three- 
\eai  leiin  are:  K.  l.ee  .Mvey,  ,\ire- 
seait  h  .\Ilg.  Co.;  Walter  ]ahnk.e. 
|ahnke  Eledrit  (io.;  Ormand  C.  .\I(- 
(iinty,  .Southern  Calilornia  (ias  Co.; 
William  .\.  Rinehai  t,  But  ton  Eipiip 
ment  Co.  Continuing  memhers  are 
Emest  ,V.  Burgess,  King  I).  Chris 
lopher,  Claik  Controller  Co.;  joint 
Morshnrgh,  Kaiser  Steel;  and  Rob¬ 
ert  R.  Proder,  I.arsen-Hogne  Elet- 
trie  Co.  Retiring  oflieeis  are  Os¬ 
wald  1).  Land,  iiulnstrial  engineer, 
who  was  president,  ami  I ’than  Belt, 
(onsulting  lighting  engineer,  lirst 
vite  president. 

►  Eletfrital  Maintenanee  Engi¬ 
neers  .Assn,  ol  the  (iolnmhia  Basin 
has  elected  James  Poage,  (ieneral 
Eledrit  Co.,  Portland,  as  |)resitlent. 
Other  ollicers  are:  Etlwartl  E.  HurtI, 
J.  .A.  Tntlor  &:  .Associates,  vice  presi- 
tleni;  William  (iillen,  (i.  .\E  Phil- 
pott  Co.,  secretary;  anti  David  Scliii- 
ler,  Bearing  Sales  it  .Service  Co., 
treasurer.  Boartl  members  are:  Wil¬ 
liam  (iennell,  Helt  it  O'Donnell: 
Robert  .\twootl,  AA'.  R.  (irasle  Co.; 
.Milton  Shelton,  Otean  .Accident  it 
(inarantee  Co.;  and  .M.  FT  Milthell, 
.Atlams  Elettrit  Co. 

►  Electrical  .Apparatus  Service 
.Assn,  (lormeily  .NIS.A)  has  an- 
notmted  through  its  presitlenl, 
(ieoige  i.aisen,  l.aisen  Hogne  Elet- 
irit,  l.os  .Angeles,  that  .Angiist  .A. 
Baethle,  who  joined  the  headtpiar- 
leis  stall  at  St.  l.onis  last  .Septem 
her  as  stall  engineei,  anti  loiineilv 
Irom  .Allis-Chalmeis  .MIg.  Co.,  has 
been  ap|)oinled  exetiitive  vite  presi¬ 
dent.  He  has  been  at  ting  in  that 
tapatily  sinte  .May. 

►  Utah  Section,  .American  institute 

of  Electrical  Engineers,  whith  was 
host  to  the  .AIEE  Patilic  (ieneral 
.Meeting,  .Ang.  in  Salt  Take 

Ciity,  has  eledetl  C.  R.  I.nikin,  sales 
manager  ol  marine  anti  tlelense  la- 
tilities  sales,  (ieneral  Eledrit  Co., 
as  t  hairman  to  succeetl  R.  W. 
.MiKuly.  Other  ollicers  are  |.  N. 
Jones,  Westinghouse  Electric  Corp., 
vice  (hairman;  R.  K.  Berioch,  Wa- 
saith  Eledrit,  set  retary-treasurer. 


PEOPLE _ 

►  Frank  E.  l.ut  king  has  been  el  jdetl 
(ommeitial  vite  president  ol  Caliloi- 

n  i  a  E let  1 1  i  t 
Powei  Co.  and 
will  he  lespons 
ihle  lot  sties, 
(iistomer  serv- 
ites  and  puhlit 
I  flat  ions  activ- 
itv.  He  has  been 
with  Calectrit 
lor  the  past  d7 
veals  anti  has 
seivetl  as  tom 
meitial  manage)  since  l‘t.5S.  Dur¬ 
ing  his  seivite  he  has  held  positions 
as  lotal  superintendent  in  (ialipatria 
anil  Holtville,  has  seived  as  ilistrid 
manager  at  Batstow  and  A'idoiville 
and  ilistiid  manager  ol  the  tom 
|).mv's  Pet ris  Elsinore  opeiations. 

►  Lewis  R.  Knerr,  manager- rales 
and  valuation  lor  ,San  Diego  (hts 
Eletlric  (io.,  was  eleded  vice  presi- 

den  t  -m  a  n  a  ge- 
menl  servii  es  by 
the  utility's 
hoaiil  ol  diiet- 
tois.  in  aildi- 
tion  to  his  pres- 
e  n  t  il  u  t  i  e  s  . 
Knerr  will  as 
sume  adminis- 
t  r  a  t  i  V  e  a  n  d 
m  a  n  a  g  e  m  e  n  t 
1  uni  lions  relat¬ 
ing  to  emplovee  relations,  purchas¬ 
ing,  insniance,  salety  anil  daims. 
.Several  ol  these  new  assignments 

have  been  the  i  esponsihilitv  ol 

Hugh  Stewart,  exetntive  engineer, 
who  retireil  Ang.  I  alter  -lit  yeais 
with  the  utility.  Belore  joining  .San 
Diego  (las  ,'s;  Eledrit  in  Id.afi,  Lneil 
was  a  (onsidting  engineer  in  Oak¬ 
land.  spetiali/ing  in  woik  lelatcxl  to 
puhlit  utility  opeiations.  Pievioiis- 
Iv  he  had  been  with  (iteat  Western 
Power  Co.  and  P(.  and  E. 

►  Dr.  A.  E.  “Dal"  (irauer,  t  hief  ex- 
cditive  ollitet  ol  B.  C.  Elediit  Co., 
died  Jnlv  28  at  his  home  in  A'an- 
(oiiver.  1 1  is  death  at  age  5.5  tame 
just  helore  the  takeover  of  his  com- 
panv  hv  the  provintial  government. 
He  had  been  sullering  from  leu¬ 
kemia  sinte  .May  and  was  hospital¬ 
ized  lollowing  a  speaking  tour  in 
England.  .An  honors  stndent.  Dr. 
(.rauer  held  PhD  and  LED  degrees. 
He  was  a  former  university  profes¬ 
sor  and  at  the  time  of  his  death  was 
(hantellor  of  the  University  of  Brit¬ 
ish  (iolnnd)ia.  A  world  retogni/etl 
business  anthoritv,  he  joined  B.  C.. 

(Continued  on  p  64) 
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Equipment  now  in  use  at: 

Shippingport  Atomic  Power  Sta. 

Duquesne  Light  Co. 

Dresden  Nuclear  Power  Sta. 

Commonwealth  Edison 
Yankee  Atomic  Electric  Co. 

Consolidated  Edison  Thorium  Reactor 
Enrico  Fermi-Atomic  Power  Plant 
Power  Reactor  Development  Co. 

Hallam  Nuclear  Power  Facility,  Sheldon  Sta. 
Consumers  Public  Power  District 

Humbolt  Bay  Power  Plant  Unit  No.  3 
Pacific  Gas  &  Electric 

Rural  Co-op.  Power  Assoc. 

Elk  River,  Minn. 

Experimental  Boiling  Water  Reactor 
Lemont,  III.  (Argonne)  (EBWR) 

Vallecitos  Boiling  Water  Reactor 
GE  &  PG  &  E 

Experimental  Breeder  Reactor  No.  2 
NRTS.  Idaho  (Argonne)  (EBR-2) 

Boiling  Reactor  Experiment  No.  5 
NRTS,  Idaho  (Argonne)  (Borax-5) 


Plum  Brook  Reactor  Facility -NASA 
Engineering  Test  Reactor -NRTS  Idaho 


Italy-ISPRA 


Boiling  Reactor  Nuclear  Superheat  Pro|. 
Puerto  Rico  Water  Resources  Auth. 
Wright  Patterson  Air  Force  Base 
City  of  Piqua,  Ohio— OMR— Facility 
Plutonium  Recycle  Critical  Facility 


Livermore  Pool  Type  Reactor 


Ames  Research  Reactor 


Massachusetts  Institute  of  Tech 


University  of  Buffalo 


Iowa  State  University 


Worcester  Polytechnic  Institute 


Ohio  State  University 


Cornell  University 


Georgia  Tech  Reactor 


Henry  Pratt  Equipment  far  many  uiet 

Valves: 

Rubber  seat  butterfly  valves  for  fluid  control 
Quick  closing  ventilating  valves 
Dampers  (tight  closure) 

Reversing  valves  (for  condenser  water  circulation) 

Air  Locks  for  personnel  and  equipment 

Expansion  joints 

Doors 

Fuel  Locks 

Cavity  Liners 


Creative  £n0ineerin0 
for  Fluid  Systems 


Henry  Pratt  Company,  319  West  Van  Buren  Street,  Chicago  7,  Illinois 

For  phone  number  of  closest  represenUsIh'e  see  advertising  irulex  in  back  of  book. 


Personn«<  lock  contains 
incident  forces  without  leakage 


Utwratwr*  Is  avoilobl*  on 
ooch  Honry  Pratt  Product. 


HENRY  @ 

PRATT 


Henry  Pratt  Equipment 
for  Nuclear  Power  Plants 
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Many  of  the  nuclear  power  plants  in  the  United  States  are  using 
equipment  designed  and  built  by  the  Henry  Pratt  Company  .  .  . 
a  strong  indication  that  this  company  can  meet  the  stringent 
requirements  for  nuclear  equipment  .  .  .  truly  dependable  oper¬ 
ation  plus  maximum  safety.  Even  in  this  new  science,  Henry  Pratt 
can  offer  informed  experience  plus  the  creative  engineering  and 
manufacturing  skills  to  bring  new  ideas  into  useful  reality. 


Rubbci  seat  buttarllir  valves 
Bubble  tight  to  125  psi 


Switch  &  protect 
residential 
underground 
circuits ...  in  air 


The  pad  mounted  transformer  illustrated  above  features' 
easy  access  to  both  primary  and  secondary  connections.  The 
transformer  manufacturer  has  used  an  SAC  pad  mounted 
,  fused  disconnect  on  the  incoming  side.  The  hinge  of  the 
,  primary  fuse,  visible  between  the  two  barriers,  mounts  direct¬ 
ly  on  the  side  bushing  of  the  transformer.  Flanking  the  fuse 
‘  are  two  disconnects,  permitting  the  transformer  to  be  iso¬ 
lated  Without  disturbing  the  incoming  cable  connections. 


The  fused  disconnect  above  is  S&C's  Standard  Duty  Style; 
the  disconnects  are  rated  200  amperes  continuous  (IB.OOO  am¬ 
peres  momentary);  the  fuse  is  rated  up  to  50  amperes  contin¬ 
uous,  8,000  amperes  interrupting.  With  Loadbuster,  the  dis¬ 
connects  and  the  fuse  can  switch  full  load. 


S&C’s  new  pad  mounted  gear 
employs  fuses  and  disconnects 
expressly  designed  for  compact 
air-filled  enclosures 

The  simplicity  and  practicality  of  overhead 
distribution  practices  are  now  available  on 
residential  underground  circuits.  "Air-filled” 
S&C  pad  mounted  gear  switches,  protects  and 
isolates  pad  mounted  transformers  and  buried 
cables.  It  provides  all  these  advantages,  too: 

1.  Full  load  switching  and  fault  interruption 
are  outside  the  transformer.  No  arcs  are 
drawn  under  oil  to  cause  fires,  "burping,” 
contamination.  External  switching  also 
means  visible  air  gaps. 

2.  Fuse  eliminates  need  for  primary  link  in¬ 
side  transformer.  Transformers  needn’t  be 
untanked  for  re-fusing. 

3.  Wide  choice  of  fuse  ratings  (up  to  200E  am¬ 
peres  continuous)  permits  close  coordina¬ 
tion,  anticipates  load  growth. 

4.  Both  transformers  and  cables  can  be 
switched.  This  applies  to  load  currents, 
charging  currents,  and  magnetizing  cur¬ 
rents. 

5.  Eliminates  the  hybrid  combination  of  over¬ 
head  sectionalizing  with  pad  moimted  trans¬ 
formers — puts  your  residential  distribution 
system  entirely  underground. 

You  can  order  S&C  pad  mounted  gear  in  al¬ 
most  any  disconnect  and  fuse  arrangement  for 
sectionalizing  ...  or  components  for  trans¬ 
former  primary  applications. 


S&C  ELECTRIC  COMPANY 

4425  Ravenswood  Avenue  •  Chicaco  40,  Illinois 


SftciJiitU  in  M|k  VvlUct  Ciruil  InltnaptiM  iincv  1(11 


S&C  Heavy  Duty  Pad  Mounted  Fused  Switching  Unit  shown 
above  is  a  complete,  free-standing  device — functioning,  in 
this  case,  as  loop  tap  serving  adjacent  pad  mounted  trans* 
former.  Disconnects  are  rated  600  amperes  continuous 
(25,000  amperes  momentary).  Power  fuse  is  rated  up  to  200 


amperes  continuous,  and  17,500  amperes  interrupting. 

Note  how  visible  circuitry  reduces  chance  of  operator  error. 
With  Loadbuster,  S&C's  portable  loadbreak  tool,  the  oper¬ 
ator  can  switch  full  loads — up  to  400  amperes  at  14.4  kv. 


For  bhottf  number  of  cloresi  reprerentotwe  %ee  adi>ertiiinf  ittdex  in  back  of  book. 
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Complete 
mounting  of 
“PAD-MOUNTED” 
TRANSFORMERS 
in 

less  than 
an  hour 
with 

CHANCE 
FOUNDATION 
ANCHORS 

•  No  Concrete  pads  to 
pour  or  handle 

•  No  Delays  for  grading 

Now  you  can  install  pad -mounted  trans¬ 
formers  without  concrete  pads.  Chance 
Foundation  Anchors  make  this  possible  : 
...  let  you  cut  installation  time  by  elimi-  ' 
nating  the  need  for  special  excavations,  rock 
foundations  and  pouring  concrete  or  handling  ■ 
pre-formed  pads.  You  get  a  “foundation”  that 
is  impervious  to  seasonal  changes  because  the 
anchors  screw  down  below  the  frost  level,  i 
Transformers  can’t  move  .  .  .  they  aren’t  I 
affected  by  freezing,  thawing,  or  moisture  pen-  j 
etration.  Mounting  can  be  completed  in  less  ■ 
than  an  hour  without  waiting  for  the  trench  i 
to  be  filled  and  graded. 

^  NOW  AVAILABLE  IN  SIX  SIZES 

A  1^  Chance  Foundation  Anchors 

g  n  _  _  “  now  conr^e  in  six  sizes  to 

^  ^  U  r  accommodate  a  wider  range 

^  n  a  I  of  transformers  —  up  to  the 

r  BIG  ones  —  and  for  a  variety 

^  of  applications,  such  as 

^  foundations  for  tool  sheds,  air 

^  r  conditioners,  shelter  houses. 

Sizes  range  from  Y  ^  whatever  your  ingenuity  can 

dia.  X  2'  rod  to  15”  ^  suggest, 

dia.  X  7'  rod. 


Write  for  a  detailed  bulletin  that  shows  how  Chance  Anchors  can  help 
you  sove  time  in  the  installation  of  surface-mounted  tronsformers. 

n.  B.  cHnncE  compnnv 


CENTRALIA.  MISSOURI 
(A.  e.  Chance  Company  of  Canada,  Ltd.,  Toronto) 


Electric  in  1939  as  secretary  and 
seven  years  later  became  president 
and  chairman  of  the  board.  He  re¬ 
signed  as  president  last  December. 
He  participated  in  many  business, 
community  and  cultural  activities. 

In  1957  he  was  named  Canadian 
Businessman  of  the  Year;  in  1958 
was  presented  with  a  Human  Rela¬ 
tions  .Award  by  the  Canadian  Coun¬ 
cil  of  Christians  and  Jews.  He  also 
had  received  the  B.  C.  Newsmen’s 
Club  Man  of  the  Year  award. 

►  Robert  L.  Sawyier  Jr.  has  been 
appointed  director  of  commercial 
sales  for  Pacific  Gas  and  Electric 
Co.,  succeeding  Stanley  O.  Blois, 
who  was  recently  named  Colgate 
Division  commercial  manager  in 
Marysville.  Saw'yier  is  a  specialist 
in  commercial  and  industrial  light¬ 
ing  and  has  been  PG  and  E’s  chief 
illuminating  engineer  since  1958.  A 
naval  aviator  during  World  War  II, 
he  holds  a  commercial  pilot’s  license. 

►  Jack  N.  O’Neal  has  been  made 
Portland  area 

manager  foi 
Bonneville  Pow¬ 
er  Administra¬ 
tion.  With  BP.\ 
since  June  1949. 
he  has  been  cus¬ 
tomer  service  of¬ 
ficer  in  the  Port¬ 
land  area  since 
1955.  Previously  O’Neal 

he  served  in 

power  management,  ssstem  develop¬ 
ment  and  service  programming,  re¬ 
ceiving  four  outstanding  |)erform- 
ance  awards. 

^  Ralph  Millsap,  PGE  vice  presi¬ 
dent,  has  been  elected  treasurer  of 
Associated  Oregon  Industries,  a 
state-wide  association  of  business 
and  industrial  firms. 

^  P.  J.  Kalamarides  has  replaced 
Paul  Rohwer  as  representative  of 
.Alaska  systems  on  the  board  of  trus¬ 
tees  of  the  Northwest  Public  Power 
.■\ssn.  Both  men  are  with  the  Chu- 
gach  Electric  Assn,  at  Anchorage. 

^  Kinsey  M.  Robinson,  chief  ex¬ 
ecutive  officer  of  Washington  Water 
Power  Cxi.,  was  presentetl  with  an 
honorary  doctor  of  laws  degree  from 
the  Cxillege  of  Idaho  at  Caldwell. 

►  Curt  Taylor  has  been  made  op¬ 
erations  superintendent  for  Inland 
Pow’er  8c  Light  Co.  at  .Sjxikane. 

►  Kemil  Satir,  a  native  of  Turkey, 
has  joined  the  staff  of  Inland  Power 
8:  Light  Co.  as  engineer. 
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►  Douglas  C.  White  has  been  trans¬ 
ferred  from  Portland  to  Salem  as 
s  uperintendent 
of  Portland  Gen¬ 
eral  Electric 
Co.’s  Willamette 
Valley  Division. 
He  replaces  the 
late  Larry  Flagg. 
White  had  been 
distribution  en¬ 
gineer  for  the 
utility  at  Port¬ 
land.  He  joined 
P(iE  in  1946  as  an  assistant  engineer 
in  the  distribution  department  and 
in  1956  was  named  assistant  sujier- 
intendent  of  outside  divisions.  His 
Portland  post  is  being  taken  over 
by  Eric  Verheiden  who  will  serve 
under  the  title  of  engineering  assist¬ 
ant  to  the  general  division  manager. 

►  Edward  L.  Bowen  has  been 
named  by  Utah  Power  &  Light  Co. 
to  succeed  the  late  W.  E.  Dunbar 
as  dealer  sales  consultant  in  the 
Preston  sales  and  marketing  depart¬ 
ment.  Bowen  has  been  with  the 
company  since  .April  1946  and  was 
first  employeil  as  a  maintenance 
helper,  dam  attendant  and  relief 
operator  at  the  Cutler  hydroelectric 
plant.  Since  1958  he  has  been  in 
the  Preston  division  as  consultant 
in  the  sales  and  marketing  depart¬ 
ment. 

►  U.  V.  Engstrom  has  been  ap¬ 
pointed  resident  construction  engi¬ 
neer  for  Wanapum  Dam  project  on 
the  Columbia,  replacing  R.  B.  Jack- 
son.  Jackson  w’as  transferred  to  the 
main  office  of  the  Harza  Engineer¬ 
ing  C^o.  in  Chicago  where  he  will 
assume  duties  of  chief  construction 
engineer,  covering  various  Harza 
projects  over  the  world.  He  will 
retain  general  direction  of  Priest 
Rapids  Dam  being  built  18  miles 
downstream  from  Wanapum  for 
Grant  County  PUD.  Engstrom  has 
had  30  years  of  experience  in  the 
hydroelectric  field,  including  20 
years  with  the  USBR. 

►  Jonel  C  Hill.  Oregon  Public 
Utilities  commissioner,  has  been  ap 
pointed  a  member  of  the  executive 
committee  of  the  National  .Associa¬ 
tion  of  Railroad  It  Utilities  Commis¬ 
sioners.  succeeding  George  E.  Hill  of 
Michigan. 

►  Fred  Kempe,  director  of  public 
relations  and  advertising  for  Port¬ 
land  General  Electric  Co.,  has  been 
made  chairman  of  the  public  rela¬ 
tions  committee  for  the  United  Good 
Neighbors  campaign  in  Portland. 


White 


►  Emmet  P.  Kelly  has  been  pro-  j 
moted  from  assistant  manager  of  op 
erations  to  general  manager,  opera¬ 
tions  and  engineering,  for  Puget  j 
■Sound  Power  &  Light  Co.  He  started  I 
with  the  company  in  1929  as  a  stu-  | 
dent  engineer  after  graduation  from 
the  University  of  Washington.  In  ' 
addition  to  serving  as  assistant  man¬ 
ager  of  ojjerations  and  safety  di¬ 
rector,  he  has  been  plant  protection  , 
officer  and  coordinator  of  civil  de¬ 
fense.  John  E.  Makovich  was  named  1 
director  of  safety,  to  take  over  Kelly’s  | 
former  duties.  Makovich  had  been  ! 
assistant  superintendent  of  light  and 
|)ower  since  1959. 

►  C.  C.  Davis,  chief  of  the  construe-  i 
tion  division,  Walla  Walla  District 
of  the  U.  S.  Army  Engineers,  retired 
recently.  He  had  been  with  the  Corps  i 
for  34  years,  having  started  in  the  I 
Galveston  district  following  his  grad-  ! 
nation  from  Texas  .A  X:  M.  His  first  ' 
post  in  the  West  was  as  assistant 
superintendent  of  construction  on  | 
the  Fort  Peck  project  in  Montana. 
He  later  was  transferred  to  the  Port¬ 
land  district  and  during  World  W'ar 
II  served  overseas. 

►  Ferol  E.  Betz  has  been  named 
industrial  relations  manager  for  Pu¬ 
get  Sound  Power  &  Light  Co.  with 

offices  in  Belle¬ 
vue.  He  joined  ] 
the  company  on 
.Aug.  I  after 
nine  years  with 
General  Elec¬ 
tric,  where  he 
had  been  man- 
ager  of  em-  i 
ployee  and  com-  ! 
m unity  rela-  | 
tions  for  the  air¬ 
craft  nuclear  propulsion  division  at 
Idaho  Falls.  .A  former  college  in¬ 
structor,  he  received  a  bachelor  of 
arts  ilegree  in  economics  and  social 
science  from  Ohio  University. 

^  L.  J.  Schultz  has  been  named 
general  manager  of  the  (>hugach 
Electric  .Assn.,  succeeding  Erling  Or- 
woll.  He  had  been  general  manager 
of  the  Grand  Electric  Ckx)perative  of 
Bison,  N.  D.,  and  was  recommended 
to  the  .Anchorage  asscKiation  by  the 
RE.A  and  the  National  Rural  Elec¬ 
tric  Cooperative  Assn. 

►  David  H.  Meldrum,  former  chief 
of  the  military  construction  branch. 
North  Pacific  .Army  Engineer  Divi¬ 
sion,  has  been  assigned  to  Honolulu 
where  he  will  be  chief  of  construc¬ 
tion  for  the  Pacific  Ocean  .Army 
Engineer  Division. 
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PENGO 
POLE-MOUNT 
TENSIONER 


Now. ..PENGO 
4000  Tensioner 
Takes  Conductor  to 
336,500  cm-ACSR 
or  397,300  cm-AAC 
—Tensions  to  1,000 
Pounds! 


Here’s  a  bullwheel  tensioner  you 
can  carry  in  every  line  truck!  It 
features  two  18  inch  neoprene 
lined  bullwheels.  Tru-Stop  disc 
brake  —  yet  weighs  so  little  it’s 
truly  portable. 


Two  men  can  easily  place  the 
4000  PM  against  the  pole,  attach 
it  (chains  and  wing-nut  tightener 
are  permanently  attached  to  ten¬ 
sioner).  and  start  stringing  in  a 
matter  of  minutes.  Conductor  can 
be  payed  off  any  suitable  reel 
stand.  A  collapsible  reel  attached 
to  a  winch  shaft  makes  a  practical 
puller,  although  any  type  of 
power  previously  used  for  pulling 
can  be  used. 


TENSION  WIRE  STRINGING 
is  the  safe,  economical  modem 
way  to  string  distribution  and 
transmission  lines.  Why  not  get 
the  facts?  Write  for  new  PENGO 
catalog  TSE-1  for  full  data  on  the 
world’s  largest,  most  complete 
line  of  tension  stringing  equip¬ 
ment.  Please  address  Dept.  34. 


ENGINEERING  CO.,  INC. 

460  Kifar  Road 
Santa  Clara.  California 
Pttona:  AXminatar  6-7712 


A  FULL  LINE  Of  NUCLEAR  PLANTS  TO  500,000  KWE 

General  Electric  BWR  plant  cost  equals 
conventional  plant  cost  in  certain  areas 

General  Electric  is  now  offering  a  full  line  of  boilinj:  information  from  testing  and  operation  of  Commonwealth 

water  reactor  nuclear  power  plants  rated  up  to  500.000  Edison’s  Dresden  Nuclear  Power  Station,  and  other  re- 

kwe.  These  new  plants  will  he  competitive  with,  or  more  suits  from  continuing  technical  development  programs 

economical  than,  conventional  plants  in  certain  high-  with  electric  utilities  and  the  Atomic  Energy  Commission, 

fuel-cost  areas.  Dresden  has  demonstrated  BWR  stability,  simplicity  of 

These  advanced  designs  are  now  possible  he<’ause  of  operation  and  control,  and  ease  of  maintenance.  Technical 


General  Electric  ' 
Nuclear  Technology  Helps 

I 

Keep  Power  Costs  Low 


Dresden — 

Large  Boiling 

Water  Reactor  Feasibility 

(Commonwealth  Edison  Co.) 


L 


COMPACT  REACTOR  SYSTEM  arrangement  and  pressure  suppression 
containment  for  single-cycle  boiling  woter  reactor  plants  reduces 
copital  cost,  simplifies  construction.  Pressure  suppression  was  devel 


development  program  result?  include  pressure  suppression 
containment,  steam  separation  within  the  reactor  vessel, 
higher  core  power  density,  and  significant  increases  in 
plant  rating. 


Research  and  development  work  is  continuing  to  further 
reduce  the  costs  of  boiling  water  nuclear  plants — projects 
on  fuel  design,  higher  core  power  density,  materials, 
e(]uipment  compaction,  and  nuclear  superheat. 

For  more  information  on  General  Electric  commercial 
atomic  activities,  contact  your  nearby  G-E  Sales  Office 
or  write  to  General  Electric  Company,  One  River  Road, 
Schenectady,  N.  Y.  Outside  the  United  States  and  Canada, 
contact  International  General  Electric  Company,  150 


East  42nd  St.,  New  York,  N.  Y. 


Humboldt  Bay — 
Natural  Circulation, 
Pressure  Suppression 
(Pacific  Gas  & 

Electric  Co.)  _ 


lU-ll 


Oped  by  General  Electric  in  conjunction  with  Pocific  Gas  and  Electric 
Co.  for  the  Humboldt  Bay  Plant  Nuclear  Unit,  it  will  also  be  applied  at 
PG&E's  recently  announced  325-mwe  Bodega  Bay  Nuclear  Power  Plant 


BWR  PLANT  SPECIFICATIONS 


Forcerl  Circulatran 

Circulation  1 

Single 

Cycle 

Single 
Cycle  1 

Single 

Cycle 

Dual 

Cycle 

Generator 

Output  (Mwe) 

100 

1 

200 

1 

303 

405 

500 

Net  Plant  Out¬ 
put  (Mwe) 

96 

191 

289 

387 

481 

Reactor  Thermal 
Power  (Mwt) 

330 

618 

935 

1240  1 

1600 

Sat.  Steam  Presaura 
at  Turbine  (para) 

975 

1035 

1035 

1035  ! 

pri.  .965 
s=c.  .475 

Containment 

Syatem 

Prea.  Supp. 

Prea.  Supp. 

Pres.  Supp. 

Pres.  Supp. 

^  Sphere 

^Ogress  k  Our  Most-  "^oduef 

GENERAL^  ELECTRIC 


Big  Rock- 
High  Power  Density 
(Consumers 
Powet  Co.) 


EVESR— 

Nuclear  Superheat 
(Empire  State  Atorhic 
Development  Associates) 
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.  .  .  .  WITH  FAINT  PRAISE 


1  KN  Ykar.s  \c.a,  it  became  possible  lor  private  industry  to 
take  part  in  the  development  of  nuclear  energy  for  the  pro¬ 
duction  of  electric  jK)wer.  At  that  time  there  was  much 
talk  of  the  urgency  for  the  U.  S.  to  push  forward  in  this 
work.  We  must  not— so  the  word  went— allow  Russia  to  offer 
atomic  power  abroad  before  us.  By  developing  this  resource, 
we  would  enable  the  energy-poor  countries  of  the  world  to 
raise  their  living  standards.  We  would  set  the  cornerstone 
for  new  industrial  nations.  We  would  carve  another  notch 
for  Western  technology. 

All  that  was  needed  was  to  turn  a  bomb  into  a  boiler. 
I'hen  get  the  cost  of  the  |>ower  output  in  line  with  fossil 
fuel  plants.  That  was  ten  years  ago. 

With  plants  announced  and  abuilding  where  costs  are 
competitive  with  conventional  fuels,  much  of  the  original 
goal  has  been  achieved.  Regrettably  however,  our  nuclear 
power  accomplishments  are  not  of  much  pride  to  our 
national  leaders.  They  hasten  to  point  out  that  we  have 
fallen  behind  Russia  in  transmission.  And  we  must  press 
ever  forward  with  hytlro  starts  or  who  knows  what  the 
Hottentots  will  think. 

But  most  of  all,  w'e  are  Um)  busy  wearing  ashes  and  sack¬ 
cloth  over  our  missile  failures  to  recognize  our  nuclear 
successes.  We  cannot  refrain  here  from  contrasting  the  sad 
record  of  our  government-directed  space  effort  with  the 
steady  progress  of  industry  in  seeking  competitive  nuclear 
power. 

Three  key  scientific  breakthroughs  grew  out  of  World 
War  II:  the  jet  engine,  the  controlled  atom  and  modern 
rocketry.  Today  the  preponderance  of  world  airlines  fly  jets 
protluced  by  American  business.  Our  nuclear  power  know¬ 
how  is  second  to  none.  Only  where  government  has  domi 
nated  must  we  accept  second  best. 

In  the  face  of  nuclear  achievement,  our  administration— 
particularly  those  who  should  be  most  proud— great  accom¬ 
plishment  with  contempt  and  abuse.  Their  political  motives 
are  clear.  Theirs  is  an  effort  to  discredit,  to  mute  the  w'orks 
of  private  business  in  the  hope  that  they  can  bring  about 
their  j>arty’s  goals  of  federally  generatetl  atomic  power. 
However  unfair,  this  is  politically  understandable. 

The  unconscionable  aspect  is  that  men  in  high  places  are 
more  willing  to  recognize  the  scientific  progress  of  our 
communist  enemy  than  the  progress  that  springs  from  the 
effort  of  free  men.  Surely  we  lend  suppirt  to  the  enemy 
when  we  are  blind  to  our  own  strengths. 

The  thought  runs  deeper.  As  much  as  our  mrssiles  and 
our  bombs,  .Mr.  K  fears  our  ability  to  produce.  In  .America, 
in  M'estern  Germany,  in  every  free  country,  we  win  each 
tlay  a  battle  for  peace  because  free  men,  competitively  moti¬ 
vated,  will  out-protluce  any  people  motivated  by  fear. 

An  administration  that  fails  to  understand  the  peace  |)ower 
of  American  industry,  regulated  but  unharassed,  will  have 
difficulty  keeping  world  peace  by  force  of  arms  alone. 
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Reiiearch  and  development  facilities,  such  as  the  one  shown  above  of  General  Atomics,  play  a  dominate  role  in  Western  nucleonics 

NUCLEAR  PROGRESS  -  PROGNOSIS 

The  Western  nuclear  power  industry  from  your  point  of  view 

HUGH  JAMES.  ENGINEERING  EDITOR  ELECTRICAL  WEST 


In  This  Issi'e  the  editors  present 
the  past  performance,  progress  and 
prognosis  for  the  nuclear  power  in¬ 
dustry  in  the  West. 

A  look  at  the  accompanying  map 
will  show  the  number  of  reactors  in 
the  West.  The  map  also  shows  the 
extent  of  the  uranium  dejjosits  in 
the  U.  S.  (practically  all  within  the 
bounds  of  1 1  Western  states).  The 
roster  of  the  .American  Nuclear  So¬ 
ciety  shows  an  outsized  segment  of 
this  scientific  community  harbored 
here  in  the  West  where  Dr.  Law¬ 
rence  tliil  much  of  the  basic  work 
for  the  atomic  age.  The  research 
facilities,  the  manufacturing  plants, 
the  centers  of  basic  nuclear  physics, 
combine  to  make  the  West  the  heart 
of  the  nuclear  power  industry. 

Progress 

The  United  States  is  the  w'orld’s 
largest  producer  of  uranium,  pro¬ 
ducing  8,000,000  tons  in  1960— an 
all-time  high.  More  than  97%  of  this 
ore  was  mined  in  1 1  Western  states 
for  which  mine  owners  were  paid 
approximately  $150  million. 

Domestic  ore  reserves  are  now  es- 
limated  at  around  82  million  tons— 
some  96%  of  these  reserves  being 


knated  in  the  West.  While  these 
reserves  represent  only  a  10-year 
supply  at  the  1960  mining  rate,  it  is 
expected  that  further  exploration 
and  refinement  in  mining  and  ex¬ 
traction  techniques  will  make  a  sub¬ 
stantial  increase. 

During  1960,  25  domestic  uranium 
mills  were  processing  uranium  for 
the  AEC  at  the  rate  of  22,100  tons 
per  day.  These  mills  are  all  private¬ 
ly  owned  and  operated.  Twenty-four 
are  in  the  West,  representing  a  cap¬ 
ital  investment  of  $140  million  and 
processing  21,700  tons  per  day  in 
1960. 

At  the  present  time  some  38  com¬ 
panies  are  manufacturing  fuel  ele¬ 
ments  in  the  U.S.,  including  the 
Hanford  works  of  the  AEC  which 
does  some  fabrication.  As  long  as 
this  country  follows  the  approach  of 
developing  many  different  types  of 
reactors  simultaneously,  there  will 
be  an  attendant  need  for  many  dif¬ 
ferent  types  of  fuel.  It  appears  that 
the  use  of  a  standard  fuel  element  is 
a  long  way  off. 

Power  Plants 

Of  special  interest  are  the  reactor 
plants.  Of  the  154  jxiwer  reactors 


built  or  building  in  the  U.  S.,  54  are 
in  the  West  and  26  have  generating 
capabilities  in  excess  of  2,500  kw. 
Eleven  of  these  plants  are  being  in¬ 
stalled  or  designed  in  the  West  and 
represent  an  investment  of  more 
than  $266  million,  of  which  $177 
million  have  been  or  will  be  sup¬ 
plied  by  private  industry. 

In  summary,  the  picture  of  the 
nuclear  j)ower  program  in  the  West 
shapes  up  as  follow's: 

1.  97%  of  uranium  mining  and 
reserves 

2.  96%  of  uranium  mills 

8.  54  nuclear  reactors  with  a  com¬ 
bined  generating  capacity  of  403,650 
kw 

4.  Five  other  large  nuclear  reac¬ 
tors  with  a  combined  generating 
capacity  of  356,400  kw  were  or  are 
being  designed  in  the  West 

5.  .Some  of  the  world’s  foremost 
laboratories  are  located  here,  includ¬ 
ing:  I  .os  .-Alamos  Scientific  Lab,  Law¬ 
rence  Radiation  I.ab,  Hanford  Lab, 
General  Electric  Co.,  Atomics  Inter¬ 
national  Division  of  North  American 
Aviation,  Aerojet  General  ^Nucle¬ 
onics,  General  Atomic  Division  of 
General  Dynamics  Corp.,  .American- 
Standard  Corp. 

(Contimtfd  on  page  72) 
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WESTERN  REACTORS  (Built,  Building,  Planned) 


NAME  ANPyOR  OWNER 


LOCATION 


PRINCIPAL 

NUCLEAR 

CONTRACTOR 


POWER 

KW  START-UP 


A.  POWER  REACTORS 


1.  Humboldt  Bay  Unit  No.  3  (PG  and  E) 

2.  Boda9a  Bay  Unit  No.  1  (PG  and  E) 

3.  Southarn  California  Edison 

4.  Now  production  raactor  (AEC) 

B.  EXPERIMENTAL  REACTORS 

1.  Vallocitos  (PG  and  E  B  G-E) 

2.  AEC  B  Soutbarn  Calif.  Edison 

3.  Broodor  Raactor  No.  2  (AEC) 

4.  Boiling  Raactor  No.  5  (AEC) 

5.  Broodor  Roactor  No.  I  (AEC) 

4.  Organic  modoratod  (AEC) 

7.  Plutonium  rocycia  (AEC) 

B.  MoHon  plutonium  (AEC) 

9.  Organic  coolad  (AEC) 

10.  Boryllium  oxido  (AEC) 

11.  High  tomporatura  (AEC) 

12.  Matorials  lasting  (AEC) 

13.  Enginooring  test  (AEC) 

14.  Advanced  tost  (AEC) 

15.  G-E  Materials  Test  Reactor 

16.  Special  test  No.  1  (AEC) 

17.  Special  test  No.  2  (AEC) 

18.  Special  lest  No.  3  (AEC) 

19.  Kinetic  test  (AEC) 

20.  Transient  test  (AEC) 

21.  Fast  source  (AEC) 

22.  Special  power  excursion  test  No.  4  (AEC) 

23.  Fast  raactor  (AEC) 

24.  Water  boiler  (AEC) 

25.  North  American  Aviation  water  boiler 

neutron  source  (AEC) 

26.  Water  boiler  (AEC) 

27.  Omega  West  (AEC) 

28.  G-E  Test  Reactor 

29.  Pool  type  (AEC) 

30.  General  Uynamics  (TRIGA) 

31.  General  Dynamics  (TRIGA-MK  F) 

32.  Washington  Slate  University 

33.  Post  Graduate  School  (USN) 

34.  Aerojet-General  Nucleonic, 

35.  University  of  Utah 

36.  Colorado  Stale  University 

37.  University  of  California 

38.  Oregon  State  College 

39.  Atomics  International 

40.  American  Radiator  B  Standard  Sanitary 

Corp. 

41.  University  of  Arixona 

42.  University  of  Wyoming 

43.  Stanford  University 

44.  University  of  California 

45.  Aerojet-General  Nucleonics 

46.  Aerojet-General  Nucleonics 

47.  Stationary  low  power  plant  No.  1  (AEC) 

48.  Gas  cooled  (AEC) 

49.  Portable  medium  power  plant  No.  1 

(USAF-AEC) 

50.  Mobile  low  power  plant  No.  1  (AEC) 

51.  Military  compact  pilot  plant  (AEC) 

52.  S-1  facility  (AEC) 

53.  Largo  ship  prototype  (AEC) 

54.  Shield  test  facility  (AEC) 

55.  G-E  ESAOA 


Humboldt  Bay,  Calif. 

G-E 

Bodega  Bay,  Calif. 

G-E 

Los  Angeles  Area 

W 

Hanford,  Wash. 

G-E 

Pleasanton,  Calif. 

G-E 

Santa  Susana,  Calif. 

Al 

Idaho 

Argonne 

Idaho 

Argonna 

Idaho 

Argonne 

Idaho 

Al 

Hanford,  Wash. 

G-E 

Los  Alamos,  N.  M. 

Los  Alamos 

Idaho 

Al  B  Phillips  Petroleum 

Idaho 

General  Atomic 

Los  Alamos,  N.  M. 

Los  Alamos 

Idaho 

Blaw-Knox 

Idaho 

Kaiser 

Idaho 

Ebasco  B  BBW 

Pleasanton,  Calif. 

G-E 

Idaho 

Phillips  Petroleum 

Idaho 

Phillips  Petroleum 

Idaho 

Phillips  Petroleum 

Santa  Susana,  Calif. 

Al 

Idaho 

Argonne 

Idaho 

Argonne 

Idaho 

Phillips  Petroleum 

Los  Alamos,  N.  M. 

Los  Alamos 

Los  Alamos,  N.  M. 

Los  Alamos 

Santa  Susana,  Calif. 

Al 

Livermore,  Calif. 

Al 

Los  Alamos,  N.  M. 

Los  Alamos 

Pleasanton,  Calif. 

G-E 

Livermore,  Calif. 

Foster  Wheeler 

San  Diego,  Calif. 

General  Atomic 

San  Diego,  Calif. 

Owner 

Pullman,  Wash. 

G-E 

Monterey,  Calif. 

Argonne 

San  Ramon,  Calif. 

Argonne 

Salt  Lake  City 

Argonne 

Ft.  Collins,  Colo. 

Argonne 

Berkeley,  Calif. 

Argonne 

Corvallis,  Ora. 

Argonne 

Canoga  Park,  Calif. 

Al 

Mountain  View,  Calif. 

Owner 

Tucson,  Aril. 

General  Atomic 

Laramie,  Wyo. 

Al 

Pale  Aho,  Calif. 

G-E 

Los  Angeles,  Calif. 

AMF  Atomics 

San  Ramon,  Calif. 

Argonne 

San  Ramon,  Calif. 

Argonne 

Idaho 

Argonne  B  Com¬ 
bustion  Engineering 

Idaho 

Aero-General 

Sundance,  Wyo. 

Martin 

Idaho 

Aerojet-General 

Idaho 

Nuclear  Development 

Idaho 

W 

Idaho 

W 

Idaho 

G-E  (ANPD) 

Pleasanton,  Calif. 

G-E 

Boiling  water 

48,500  (a) 

1962 

Boiling  water 

325,000  (a) 

1965 

Pressurized  water 

360,000  (e) 

planned 

Graphite  moderated 

700,000  (e) 

planned 

Boiling  water 

5,000  (e) 

1957 

Sodium  graphite 

6,000  (a) 

1957 

Fast  breeder 

16,500  (a) 

1961 

Boiling  water 

2,650  (a) 

1961 

Fast  breeder 

150(e) 

1951 

Organic  cooled  and 
moderated 

5,000-15,000  (t) 

1957 

Heavy  water  moder¬ 
ated  and  cooled 

70,000  (t) 

1960 

Fast  molten 
plutonium  cooled 

1,000  (t) 

1961 

Organic 

40,000  (t) 

1962 

Gat  cooled 

BeO  moderated 

10,000(1) 

1962 

Gas  cooled 

3,000  (t) 

1962 

Tank 

40,000  (t) 

1952 

Tank 

175,000  (t) 

1957 

Tank 

250,000  (t) 

1964 

Tank 

30,000  (t) 

1958 

Open  tank 

Transient 

1955 

Pressurized  water 

Transient 

1960 

Pressurized  water 

1958 

Homogeneous 

50  (t) 

1956 

Graphite 

100  (t) 

1959 

Fast 

Mt) 

1959 

Pool 

Transient 

1961 

Homogeneous 

25  (t) 

1950 

Fast,  plutonium  fuel, 
mercury  cooled 

25  (t) 

1946 

Homogeneous 

2(t) 

1952 

Homogeneous 

0.5  (t) 

1953 

Tank 

5,000  (t) 

1956 

Light  water 

30  (t) 

1957 

Tank 

2,000  (1) 

1957 

U-Zr  hydride,  tank 

250  (t) 

1958 

U-Zr  hydride,  tank 

1,000  (t) 

1960 

Pool 

100  (t) 

1961 

Homogeneous  solid 

1956 

Homogeneous  solid 

1957 

Homogeneous  solid 

1957 

Homogeneous  solid 

1957 

Homogeneous  solid 

1957 

Homogeneous  solid 

1958 

Homogeneous 

1958 

Graphite/ water 

1960 

U-Zr  hydride,  tank 

10  (t) 

1958 

Homogeneous 

1959 

Pool 

10  (t) 

1959 

Graphite/water 

10  (t) 

1960 

Homogeneous  solid 

1961-62 

Homogeneous  solid, 
pool 

1961-62 

Boiling  water 

200  (a) 

1958 

Gas  cooled 

1960 

1,000  (a) 

1961 

Gat  coolad 

300-500  (a) 

1961 

Up  to  3,000  (a) 

1962 

Pressurized  water 

1953 

1958 

Pool 

10-100(1) 

1959 

Nuclear  Superheat 

12,500  (t) 

1962 

! 
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With  four  power  producers,  55  experimental,  test  or  research 
reactors,  the  major  U.  S.  uranium  deposits  and  of  the  ore  mills, 
the  West  is  rapidly  becoming  the  center  of  atomic  activity 


URANIUM  ORE  FIELDS 


URANIUM  ORE  PROCESSING  MILLS 


NUCLEAR  POWER  REACTORS 


TEST  a  RESEARCH  REACTORS 
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6.  The  AEC  investment  in  the 
West  amounts  to  SI. 8  billion  ami 
will  increase  to  $2.3  billion  with  the 
completion  ol  presently  authorised 
construction. 

7.  Private  investment  in  nuclear 
facilities  is  hard  to  assess  but  it  is 
estimated  to  be  in  excess  of  $300  mil¬ 
lion. 

Now  comes  the  recent  announce¬ 
ment  of  PCi  and  E’s  Bodega  Bay 
Nuclear  Park  and  its  belief  that  the 
first  station,  to  be  rated  325  mw,  will 
be  only  the  forerunner  of  many  more 
to  come  to  that  hxation  in  the  not 
too  distant  future. 

East  year  Southern  California  Edi¬ 
son  announced  that  it  would  build 
the  world’s  largest  at«)mic  electric 


General  Elecuric  engineerx  work  out  fuel¬ 
handling  methods  for  superheat  reactor 


power  plant— 360  mw.  The  an¬ 
nouncement  stated  that  the  plant 
would  be  designed  and  built  by 
Westinghouse  and  that  Bechtel  Corp. 
would  be  the  engineering  construc¬ 
tor.  The  over-all  plant  cost  was  esti¬ 
mated  at  $70  million. 

At  press  time.  Southern  California 
Edison  was  still  negotiating  with  the 
government  for  permission  to  build 
the  plant  at  Camp  Pendleton.  No 
decision  had  been  reached  and  the 
company  said  that  the  go-ahead  on 
the  plant  was  tied  up  in  site  nego¬ 
tiations. 

This  Issue 

This  issue  runs  the  gamut  from 
basic  nucleonics  to  the  laboratory. 
Our  approach  has  been  to  gain  a 
view  of  the  industry  from  the  view- 
jx)int  of  the  Ei.KcrrRic.M.  West  reader. 
Thus  we  have  sought  the  articles 
and  asked  the  ejuestions  we  think  you 
want  answered.  Here’s  the  line  up. 

We  asked  each  of  five  manufactur¬ 
ers  to  bring  us  up  to  date  on  five  of 
the  most  promising  types  of  nuclear 
reactors— the  boiling  water  reactor, 
the  pressuri/etl  reactor,  the  stxlium 
graphite  reactor,  the  organic  mod¬ 
erated  reactor,  and  the  high  temper¬ 
ature  gas-cooled  reactor.  Then,  Bab¬ 
cock  Sc  Wilson  presents  in  the  New 
Products  Section  a  story  on  its  Spec¬ 
tral  Shift  Control  Reactor,  which  is 
motlerated  with  a  mixture  of  heavy 
and  light  water. 

R.  H.  Graham  consented  to  do  a 
piece  for  us  on  the  nuclear  fuel  cycle. 
.-\nd,  though  based  on  the  General 
Electric  Co.  concept  of  fuel  fabri¬ 
cation,  much  of  the  information 
should  be  applicable  to  other  forms. 

(;ontainment  of  reactors  is  a  real 


pressing  problem  now.  Much  work 
is  being  done  and  will  be  done  to 
cut  the  cost  of  this  portion  of  nu¬ 
clear  power  plants  in  order  to  make 
them  more  competitive.  Pacific  Gas 
and  Electric  Co.  came  up  with  Pres¬ 
sure  Suspension  for  its  Humboldt 
and  Botlega  Bay  plants  and  C.  H. 
Robbins  of  General  Electric  and  D. 
B.  Barton  of  PG  and  E  have  given 
us  the  story  of  this  important  devel¬ 
opment. 

Waste— a  nuisance  in  any  form  of 
business— becomes  a  real  problem  in 
a  nuclear  plant  if  not  attacked  prop 
erly.  J.  S.  Corbett,  chief  radiation 
protection  office.  Nuclear  Engineer¬ 
ing  Co.,  tells  us  how  nuclear  waste 
contractors  have  developed  means  of 
removing  the  waste  problem  from 
the  routine  operations  of  the  power 
plant. 

We  have  taken  a  quick  look  at  the 
fusion  picture  and  have  given  what 
answers  we  could  find  regarding 
when  we  might  look  forward  to  the 
use  of  this  “energy  of  the  stars.’’ 

Dr.  R.  W.  Pidd,  manager  of  direct 
conversion  program,  General  .\tom- 
ic,  discussed  with  us  some  of  the  pos¬ 
sible  applications  of  direct  conver¬ 
sion  schemes  in  the  electric  {x>wer 
field. 

We  think  our  readers  in  the  oper¬ 
ating  end  of  the  power  plant  busi¬ 
ness  will  enjoy  the  section  on  licens¬ 
ing  pnxedures  for  nuclear  power 
station  operating  personnel  pre¬ 
pared  by  H.  L.  Price,  acting  director 
of  regulation,  .\EC.  .Also,  we  asked 
industry  leaders  to  tell  us  their  opin¬ 
ions  on  where  we  have  been  and 
where  we  are  headed  in  the  nuclear 
power  program.  .And,  finally,  we 
wind  up  with  our  evaluation  of 
where  we  go  from  here. 

The  preparation  of  this  issue  has 
been  a  consuming  and  rewarding 
task.  We  hope  you  find  it  enjoyable 
and  profitable  reading. 


Civilian  Power  Reactors  Being  Designed  in 


Nam* 

Dresden 

Big  Rock  Point 

Lecatioii  . 

Morris,  III. 

Charlevoix,  Mich. 

Ownar  of  Raactor 

Commonwealth 

Consumers  Power  Co. 

Ownar  of  Elactric 

Edison 

Commonwealth 

Consumers  Power  Co. 

Ganarating  Capacity 

Edison 

Principal  Nuclaar 

Contractor 

General  Electric 

(general  Electric 

Raactor  Ttiarmal 

Capacity  (kw) 

626,(XX) 

240,000 

Elactric  Capacity  (kw) 

180,000 

50,000 

Raactor  Typo 

Boiling  water 

Boiling  water 

Total  Coat 

$36,300,000 

$30,000,000 

Privata  Invaatmant 

$36,300,000 

$30,000,000 

Start  Up 

1959 

1962 

Statwa 

Operatir>g 

Under  construction 

the  West  for  Installation  in  Other  Areas 


Sheldon  Station 

Piqua 

Peach  Bottom 

Hallam,  Neb. 

Piqua,  Ohio 

Peach  Bottom,  Pa. 

Atomic  Energy 

Atomic  Energy 

Philadelphia  Electric 

Commission 

Commission 

Co. 

Consumers  Public 
District 

City  of  Piqua 

Philadelphia  Electric 
Co. 

Atomics  International 

Atomics  International 

General  Atomic 

254,000 

45,500 

115,000 

75,000 

11,400 

40,000 

Sodium  graphite 

Organic  cooled  and 
moderated 

High  temperature 
gas-cooled 

$45,000,000 

$11,800,000 

$24,500,000 

$24,500,000 

1962 

1961 

1963 

Under  construction 

Under  construction 

Design 
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BODEGA-ECONOMIC  POWER  "4' 

A  Chat  with  Norm  Sutherland  — the  ’’mysteries"  of  Bodega  Park 


"Vor  Want  ro  Know  the  story  be¬ 
hind  the  Bogeda  Bay  economics, 
don’t  you?”  The  interview  was  get¬ 
ting  off  to  a  gotnl  start. 

“Well,  since  you  volunteered  .  . 
There  was  a  pause  for  a  starting 
place.  “Several  years  ago  at  the  time 
we  announced  the  Humboldt  proj¬ 
ect,  the  same  doubting  questions 
were  asked.  We  were,  in  some  cases, 
jxjlitely  accused  of  not  knowing  what 
we  were  talking  about.  Some  skep¬ 
tics  said  that  we  had  neglected  to 
include  taxes  and  insurance  during 
construction— all  kinds  of  things. 
That’s  all  quieted  down  now.  We 
just  don’t  do  business  that  way,  but 
probablv  there  will  always  be  doubt¬ 
ers  ..  . 

“Back  at  the  time  of  Humboldt, 
we  revealed  our  best  estimates  of  the 
energy  and  capacity  requirements  for 
the  PG  and  E  system  for  the  years 
through  1975.  Relating  these  de¬ 
mands  to  fossil  fuel  requirements 
clearly  documents  the  point  that  any 
energy  source  that  competes  favor¬ 
ably  with  $3/bbl  oil  deserves  search¬ 
ing  attention.  Such  a  promise  for 
nuclear  power  grew  out  of  our  ear¬ 
liest  studies. 

“This  promise  led  us  to  join  with 
General  Electric  to  build  Vallecitos. 
It  led  us  to  commit  ourselves  to 
Humboldt.  With  each  step  in  our 
own  experience  and  with  the  exper¬ 
ience  of  others  from  within  and 
without  our  utility  industry,  we  have 
gained  knowledge— and,  with  knowl¬ 
edge,  the  ability  to  reduce  costs.  For 
example,  our  pressure  suppression 
development  is  one  device  that  does 
just  that. 

“Our  motive  is  and  has  been  sup¬ 
plying  low  cost  power  in  ever-in¬ 
creasing  quantities  against  a  base  of 
ever-increasing  fuel  and  construc¬ 
tion  costs. 

“This  same  motive  has  led  us  to 
Bcnlega  Park.  Economic  studies  show 
it  to  be  a  prudent  investment.  That’s 
ainfully  uncomplicated,  isn’t  it?" 
e  challenged  .  .  . 

“We  simply  are  going  ahead  be¬ 
cause  it’s  economic. 

“Now  let’s  talk  about  mill-split- 
ting.  With  our  long-term  problem 
of  low  cost  energy  supply  becoming 
more  acute  each  year,  we  have  to  be 
willing  to  assume  some  small  risk 
that  we  will  not  do  as  well  as  we 


plan  in  the  interest  of  learning  and 
being  ready  for  the  future.  On  the 
other  hand,  we  might  do  a  lot  bet¬ 
ter.  Mind  you,  our  estimates  are  as 
realistic  as  we  can  make  them.  It’s 
just  that  in  a  young  science,  there 
must  be  margin  for  error. 

“While  it  is  true  that  Bodega  Bay 
is  somewhat  farther  from  load  cen¬ 
ter  than  we  have  been  building  con¬ 
ventional  Bay  .Area  plants,  our  stud¬ 
ies  show  us  the  site  anticipates  load 
center  changes.  We  acquired  the 
site  still  undecided  about  conven¬ 
tional  or  nuclear,  but  we’ve  known 
for  more  than  two  years  that  we 
would  need  a  North  Bay  plant  by 
1966.  But  this  is  a  small  factor,  and 
it  tloesn’t  affect  our  announced  costs. 

“Our  figures  are  real  and  our 
motives  iire  public  and  uncompli¬ 
cated.  Why  then,  we  are  asked,  don't 
we  give  detailed  cost  breakdowns  for 
our  questioners?  Well,  we  view  Bo¬ 
dega  and  Humboldt  as  normal  system 
additions.  We  expect  them  to  func¬ 
tion  like  |K)wer  stations,  not  labora¬ 
tories  or  curiosities.  .So  we  have  dis¬ 
ciplined  ourselves  to  think  of  nu¬ 
clear  stations  as  the  kind  of  thing 
we  might  be  doing  regularly.  Only 
in  this  context  do  you  really  get  the 
feel  of  the  cost  of  nuclear  power. 
Therefore,  we  haven’t  done  any¬ 
thing  more  with  our  nuclear  cost 
breakdown  than  we  would  for  a  con¬ 
ventional  plant.  The  facts  and  fig¬ 
ures  are  all  being  prepared  for  the 
PUG  and  when  they  are  presented 
they  will  become  public  domain  and 
any  and  all  are  welcome  to  look  them 


N.  L.  Sutherland,  president  of  PC  and  E 


over  for  the  cost  elements.  We  just 
don’t  want  to  enter  into  a  lot  of  time 
consuming  academic  discussions  on 
economics  at  this  time.  This  is  our 
normal  way,  that’s  all.” 

“Is  there  another  nuclear  plant 
for  PCi  and  E  in  the  near  future?” 

“Certainly  not  until  we  have 
Humboldt  on  the  line,  and  a  gotxl 
idea  of  how  operating  results  com¬ 
pare  with  our  design  estimates.  Prob¬ 
ably  we  won’t  add  any  other  nuclear 
units  until  Bodega  is  on  the  line. 

“There  are  lots  of  people  sitting 
on  the  fence,  or  in  the  final  stages 
ol  negotiations.  With  each  new  plan 
there  is  more  confidence,  and  with 
each  completetl  plant,  more  knowl¬ 
edge  and  pr(K)f  of  the  promising  role 
of  this  new  power  source.  The  inter¬ 
vening  years  will  bring  a  variety  of 
worthwhile  ilcvelopments  ...  A  sec¬ 
ond  unit  at  Bmlega  probably  would 
be  radically  different  from  today’s 
design.  I’d  be  surprised  if  it  weren’t. 

“We’ve  been  in  the  atomic  busi¬ 
ness  for  10  years  now— ever  since  the 
beginning  for  utilities— and  have 
committed  $1(K)  million  to  nuclear- 
fueled  electric  plant  development. 
We've  learneil  a  lot  ourselves,  and 
also  have  profited  from  the  accom¬ 
plishments  of  other  segments  of  the 
industry.  We  expect  to  continue  to 
do  St).  We  plan  also  to  continue  to 
share  knowledge  and  experience  we 
gain  in  our  studies,  planning,  engi¬ 
neering  and  construction. 

“PCi  and  E  is  a  large  and  con¬ 
stantly  expanding  utility.  It  builds 
commercial  pttwer  plants,  adding 
substantial  amounts  of  capacity  each 
year  to  serve  a  growing  market. 
We’ve  operated  one  nuclear  plant 
lor  four  years,  will  have  another  one 
(ompleted  next  year.  We  joined  as 
a  partner  in  the  Dresden  and  Peach 
Bottom  projects,  and  now  we’re 
ready  to  start  a  thirtl  nuclear  plant 
of  our  own. 

“The  first  one,  Vallecitos,  was  ex¬ 
perimental.  But  the  next  two,  Hum¬ 
boldt  Bay  and  Bodega  Bay,  are  com¬ 
mercial.  They  offer  the  best  |x)wer 
costs  at  the  time  and  place  the  power 
is  neetled.  Nuclear  f>ower,  or  any 
other  kind  of  generation,  is  no  gootl 
commercially  if  it  can’t  compete  in 
the  market  area  concerned. 

"Economic  power  is  the  only  kind 
PCi  and  E  is  interested  in.” 
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NUCLEAR  STEAM  SUPPLY  SYSTEMS 


An  introduction  to  reactor  design.  What  reactor  types 
lead  the  race  for  competitive  power? 


Al  l.  NL't.i.K.\R  SiKAM  Si  PPLY  systcms 
have  certain  things  in  common  as 
the  design  of  the  system  is  usually 
baseil  on  the  following  considera¬ 
tions:  the  fuel;  the  moderator:  the 
c(K>lant;  the  control  elements:  and 
the  containment. 

The  Fuel 

The  fissionable  material  used  in 
most  .American  reactors  is  uranium. 
This  fuel  contains  U-2.H5,  the  isotope 
capable  of  fissioning,  which  prmluces 
“excess”  neutrons  making  a  chain 
reaction  jjossible.  Natural  uranium 
contains  otdy  one  part  U-235  to  140 
parts  of  U-238  and  .American  manu¬ 
facturers  must  turn  to  the  govern¬ 
ment  to  obtain  supplies  of  enriched 
uranium,  that  is,  uranium  in  which 
the  percentage  of  U-235  has  been  in¬ 
creased. 

The  British  have  experimented  al¬ 
most  exclusively  on  the  high  temper¬ 
ature  graphite  moderated  reactors  in 
which  uranium  in  its  natural  state 
may  be  used  as  a  fuel. 

The  Moderator 

Neutrons  released  by  fissioning 
U-235  move  at  very  high  sj>eeds.  Ex- 
IK'iiments  and  mathematics  have 
shown  that  a  chain  reaction  can  be 
obtained  more  readily  with  neu¬ 
trons  moving  at  a  slower  speed. 
Therefore  in  a  reactor,  there  must 
be  a  substance  to  reduce  neutron 
speed.  This  substance,  water,  hydro- 
carlxm  or  graphite,  is  called  the 
moderator. 

The  Coolant 

Once  having  created  the  condi¬ 
tions  necessary  for  the  chain  reac¬ 


tion,  the  collection  and  transfer  oi 
the  heat  generated  must  be  consid¬ 
ered.  In  American  reactors  this  is 
accomplished  either  with  a  direct  or 
indirect  cycle.  In  the  direct  cycle  the 
c(x>lant  (water)  is  pumped  through 
the  core  of  the  reactor  and  the  steam 
generatetl  passes  directly  to  the  tur¬ 
bine,  the  condenser,  and  back  to  the 
reactor.  In  the  indirect  cycle  the 
coolant  (water,  gas,  or  organic)  is 
pum]>ed  from  the  reactor  through  an 
intermediate  heat  exchanger  where 
steam  is  generated  in  a  secondary 
IcKjp  to  be  passed  on  to  the  turbine 
for  power  generation. 

The  Control  Elements 

The  most  sophisticated  j>art  of  a 
nuclear  reactor  is  the  control  ele¬ 
ment.  These  elements  are  fabricated 
from  materials  that  absorb  the  excess 
neutrons  from  a  chain  reaction  and 
by  lieing  inserted  or  withilrawn  from 
the  reactor  core  slow  down,  speeil 
up  or  completely  stop  the  reaction 
at  the  will  and  pleasure  of  the  oper¬ 
ator. 

The  Containment 

The  containment  of  nudear  reac¬ 
tors  is  required  to  prevent  the  spread 
of  radioactive  materials  to  the  atmos¬ 
phere  ami  the  surroundings  in  case 
of  an  accident.  The  .AEU  has  defined 
a  “Maximum  Oedible  .Accident”  as 
the  worst  accident  that  they  evaluate 
in  determining  whether  a  plant  de¬ 
sign  and  its  Imation  should  be  ap- 
proveil.  It  includes  the  assumption 
that  a  very  improbable  but  serious 
rupture  of  the  reactor  system  occurs, 
so  that  the  enclosure  is  called  upon 
to  contain  the  fission  prmlucts  as¬ 
sumed  to  escape  from  the  reactor. 

These  containers  may  take  the 
shape  of  the  large  steel  spheres,  com¬ 
monly  as.sociated  with  nuclear  reac¬ 
tors,  when  the  primary  c(M)iant  is 
under  high  pressure.  In  low  pressure 
systems,  such  as  the  sodium  reactor, 
simpler  containment  is  adequate. 

Throughout  the  world  there  are 
nwny  different  types  of  reactors  that 
may  or  may  not  lend  themselves  to 

Fuel  is  sometimes  pelletized  prior  to  as.sem- 
bly  into  fuel  rods.— Cieneral  Electric  photo 


feasible  application  in  the  electric 
power  field.  However,  at  the  present 
time  there  appear  to  be  five  that  of¬ 
fer  relatively  immediate  assurance  of 
being  competitive  in  the  opinion  of 
the  editors  of  Ei.fctric.vi.  W'est. 
These  reactors  are; 

The  Boiling  Water  Reactor  such 
as  Pacific  Gas  and  Electric  Ck).  is 
building  at  Humboldt  Bay  and  plans 
to  build  at  Bodega  Bay.  This  reactor 
has  an  efficiency  of  approximately 
29*/c  with  no  superheat  and  offers 
low  capital  cost  for  a  reactor  which 
has  had  considerable  experience  in 
the  United  .States.  Its  main  disad¬ 
vantage  is  that  the  coolant  (water)  is 
corrosive  and  the  corrosion  prcKlucts 
pick  up  radioactivity  and  transfer 
it  to  other  parts  of  the  steam  supply 
system. 

The  Pressurized  Water  Reactor, 
such  as  .Southern  California  Edison 
Co.  intends  to  build,  has  had  the 
most  experience  in  the  United  States 
and  has  a  heat  exchanger  that  does 
separate  the  slightly  radioactive  pri¬ 
mary  system  from  the  turbine  system. 

A  ScKlium  Graphite  Reactor  is  be¬ 
ing  built  for  the  Hallam,  Neb.,  nu¬ 
clear  jjower  facilities.  This  system  of¬ 
fers  the  best  thermal  efficiency  with 
a  minimum  of  containment  but 
brings  with  it  a  high  capital  cost  at 
the  present  state  of  development. 

A  High  Temperature  Ga.s-Ck>oled 
Reactor  is  being  fabricated  for  the 
Philadelphia  Electric  Co.’s  plant  at 
Peach  Bottom,  Pa.  This  system  offers 
good  thermal  efficiency  (29  to  30^) 
with  some  siqjerheat  readily  obtain¬ 
able  at  low  steam  pressures  anti  can 
use  natural  uranium.  .At  the  pres¬ 
ent  time,  it  also  has  a  fairly  high 
capital  cost. 

The  Organic  Moderated  Reactor 
such  as  the  one  being  fabricated  for 
the  city  of  Piqua,  Ohio,  is  consid- 
eretl.  The  organic  moilerated  reactor 
uses  a  noncorrosive  hydrocarbon  as 
a  coolant  and  an  indirect  cycle  re¬ 
quiring  minimum  containment.  The 
main  disadvantage  at  the  moment 
seems  to  be  the  breakdown  of  the 
•  coolant  under  radiation. 
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BOILING  WATER  REACTORS 

GEORGE  WHITE.  GENERAL  manager.  APED.  GENERAL  ELECTRIC  CO 


Fuel:  Uranium 

Coolant:  Light 
water 

Moderator:  Light 
water 

Key  advantage: 
Low  capital 
cost 


Flou  diaj^ani  of  lypkal  contemporary  design  boiling  water  reactor 


Whkn  (ieneral  Eletirit  entered  the 
commercial  atomic  energy  business 
in  1954,  it  looked  long  and  hard  at 
many  reacttrr  concepts.  A  nuclear 
study  group  was  organized  to  select 
the  reactor  type  which,  at  that  time, 
appearetl  to  offer  the  greatest  prom¬ 
ise  of  achieving  competitive  nuclear 
power  within  a  decade.  Ci-E’s  selec¬ 
tion,  of  course,  was  the  boiling  water 
reactor— at  that  time  a  relatively  new 
and  untested  system.  Its  rapid  de¬ 
velopment  to  date,  however,  has  con- 
firmetl  the  choice,  ami  the  promise- 
indicated  in  1954  appears  about  to 
become  a  reality. 

The  recent  announcement  by  Pa¬ 
cific  Gas  and  Electric  Cio.  that  a 
boiling  water  reactor  will  |x)wer  its 
.S25,000-kw  Bodega  Bay  plant  indi¬ 
cates  that  the  boiling  water  reactor 
is  now  considered  a  reliable,  effi¬ 
cient  —  and  economical  —  power  sys¬ 
tem  for  today’s  large-scale  generat¬ 
ing  stations.  When  Borlega  Bay  goes 
on  line  in  1965,  PG  and  E  estimates 
it  will  prcxluce  jxrwer  at  5.62  mills 
per  kwh  —  cheaper  than  a  fossil- 
fueled  steam  station  in  the  same 
area. 

Economics 

I'he  achievement  of  economical 
nuclear  |X)wer  at  Bcxlega  Bay,  how¬ 
ever,  tloes  not  mean  that  nuclear 
jxiwer  is  now  widely  competitive. 
In  some  areas,  in  .some  ratings  anil 
under  certain  circumstances,  BWR 
stations  can  compete  with  fossil- 
fueled  plants.  But  further  devel¬ 
opment  is  ret^uired  before  nuclear 
pow'er  can  attain  a  large  percentage 
of  the  power  generating  market. 

That  time,  however,  is  not  far 
off.  The  pace  of  reactor  develop¬ 
ment  has  quickened  perceptibly  in 
the  jrast  two  years.  .Since  1959,  when 


Ci-E  participated  in  an  AEG-spon- 
sored  study  to  compare  costs  of  re¬ 
actor  types,  there  have  been  signifi¬ 
cant  reductions  in  the  estimatetl  cost 
of  power  from  BWR  plants.  Gapital 
costs  for  a  .H(M)-mwe  plant  have  been 
reduced  by  more  than  20%  (over 
$15  million)  since  the  1959  study, 
and  fuel  cycle  costs  have  been  cut 
by  one-third.  In  all,  the  reduction 
has  amounted  to  about  2.5  mills 
per  kwh. 

C^apital  costs  for  the  new  standard 
BWR  plant  designs  are  now  ilown 
to  an  estimated  $197  per  installed 
kw  on  a  300-mwe  plant,  anil  as  low 
as  $176  per  kw  on  a  500-mwe  sta¬ 
tion  including  10^  for  utility  site 
costs  and  interest  during  construc¬ 
tion.  Ci-E  now  is  offering  a  full  line 
of  BWR  plants,  ranging  in  size  from 
UK)  to  500  mwe,  at  firm  prime  con 
tract  jjrice  and  burnup.  No  special 
R&n  funds  are  required.  Develop¬ 
ment  work  on  some  features  of  these 
plants— such  as  high  |X)wer  density 
fuel  and  more  compact  plant  layout 
—is  still  necessary,  of  course.  These 
programs  are  now  in  progress  anil 
involve  only  areas  where  feasibility 
is  well  established. 

(iurrent  BWR  economics,  which 
clearly  indicate  that  the  large-scale 
plants  are  now  attractive  in  a  num¬ 
ber  of  high  fuel  cost  areas  of  the 
II.  S.  and  overseas,  have  not  resulteil 
from  any  great  technological  break¬ 
throughs.  Rather,  they  are  the  re¬ 
sult  of  continuous  design  and  ilevel- 
opment  work  {>erformed  by  indus¬ 
try,  the  utilities  and  ,\E(;,  plus  data 
from  operating  plants  such  as  Ex¬ 
perimental  Boiling  Water  Reactor, 
V'allecitos  Boiling  VV’ater  Reactor 
and  Dresden. 

Technical  advances  and  operating 
exjrerience  that  have  reduceil  BWR 
|x)wer  costs  are; 


1.  Pressure  suppression  contain¬ 
ment  and  internal  steam  separation, 
both  of  which  cut  capital  costs  by 
jrermitting  a  more  compact  plant 
layout. 

2.  Better  fuel  fabrication  tech¬ 
niques  which  permit  higher  burn¬ 
up,  thus  retlucing  fuel  cycle  costs. 
Fuel  exposure  warranties  are  now 
up  50%  to  I5,(MK)  mw  days/ton. 

3.  Dresden  operating  data  have 
shown  BW'R  core  |x>wer  limits  can 
be  raised  25%  without  ilesign 
changes,  which  means  that  initial 
fuel  charges  in  future  plants  can  be 
smaller  than  previously  forecasted. 
A  smaller  fuel  inventory  permits 
considerable  savings  in  fabrication 
iDst  anil  use  charges. 

4.  Reduceil  requirements  for  tur¬ 
bine  shielding,  another  contribution 
Irom  Dresilen  ojx-ration,  also  cuts 
capital  costs  on  new  plants. 

5.  Development  of  high  power 
density  fuels  permits  use  of  smaller 
pressure  vessels  and  other  internal 
hardware,  resulting  in  significant 
savings.  The  pressure  vessel  for  to- 
ilay's  .3(K)-mwe  plant,  for  example,  is 
only  slightly  larger  than  the  one 
useil  at  the  IHO-mwe  Dresden  sta¬ 
tion. 

.\nother  area  of  cost  reduction  has 
been  the  recent  enricheil  uranium 
price  cut  by  the  .\EC;.  This  has  re¬ 
duced  fuel  cycle  costs  by  about  0.4 
mill  per  kwh  (assuming  the  $12  per 
gram  plutonium  credit  remains  in 
effect). 

Nuclear  Superheat 

For  the  immediate  future,  G-E 
looks  to  nuclear  superheat,  more 
compact  internal  steam  separation 
equipment,  higher  power  density 
fuels,  improved  nuclear  instrumen¬ 
tation  and  new  types  of  fuel  fabri¬ 
cation-such  as  vibrationally  com¬ 
pact  uranium  oxide  {xrw'der— to  pro¬ 
vide  further  improvements  in  BWR 
economics. 

.\lthough  such  improvements  are 
expected  to  be  more  gradual  over 
the  next  few  years  than  they  have 
been  in  the  past  tw’o,  it  is  believed 
that  the  BWR  system  has  already 
reached  a  point,  both  technically 
and  economically,  where  utilities  in 
high  fuel  cost  areas  can  give  it  seri¬ 
ous  consideration  when  planning 
new'  generating  capacity. 
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up  rate  or  tlux  level  is  too  high. 
Similarly,  the  reactor  is  shut  clown 
when  a  low'  flow  or  low  pressure 
condition  exists  in  the  main  coolant 
system.  Pump  failures,  with  ensuing 
decrease  or  loss  of  coolant  flow',  can 
be  controlled  without  dangerous 
power  or  reactivity  excursions. 
Should  failure  occur  in  a  single 
pump,  stability  can  be  regained  with 
practically  no  increase  in  tempera¬ 
ture  level,  even  without  scram.  In 
failures  of  two  or  more  pumps,  how- 
WiiH  A  Ni  l  Ei.KCMRicAL  CAPAtaxY  mw.  Provision  is  made  for  complete  ever,  a  low  flow  scram  CKCurs  and 

of  136,000  kw,  the  Yankee  atomic  steam  dumping  in  the  event  of  a  shuts  the  reactor  down, 

electric  plant  at  Rowe,  Mass.,  is  a  generator  cutout  at  full  pow'er. 

g(X)d  example  of  the  pressurized  Primary  Coolant  Control 

water  reactor  in  action.  Control 

The  heart  of  the  plant  is  a  closed 
cycle  light  water  cooled  and  moder¬ 
ated  reactor,  using  enriched  UOs 
pelletized  fuel  encased  in  stainless 
steel.  An  average  temperature  of  514 
F  is  maintained  in  the  coolant,  w'hich 
is  constantly  circulated  under  2,000- 
psig  pressure.  The  primary  coolant 
passes  through  four  parallel  loops  to 
vertical  steam  generators  and  pro¬ 
duces  steam  on  the  secondary  side  at 
approximately  467  F  and  500  psi. 

The  expected  full  load  turbine 
heat  rate  at  1.5  in.  Hg  back  pressure 
is  11,345  Btu/kwh  at  145-mw'  load. 

The  average  auxiliary  jjower  re¬ 
quirement  at  full  load  is  9,335  kw, 
and  the  expected  full  load  station 
heat  rate  is  12,270  Btu/kwh.  .\1- 
though  the  secondary  plant  is  de¬ 
signed  primarily  for  the  145-mw  rat¬ 
ing,  design  margins  permit  a  gross 
turbine-generator  capability  of  160 


Fuel: 

Uranium 
Coolant:  Light 
water 

Moderator:  Light 
water 

Key  advantage: 
Most  experi¬ 
ence  (in  USA) 


4P0*F  4e5p«' 


GENCRATOft 


STEAM 

GENERATOR 


CONDENSER 


Flou  diagram  of  ivpical  lonlemporary  design  pressurized  water  reactor 


To  preclude  bulk  boiling,  a  satur¬ 
ation  over  pressure  is  always  main¬ 
tained.  Plant  load  changes  affect  the 
temperature  of  the  primary  coolant 
and,  therefore,  its  expansion  and 
contraction.  These  density  changes 
during  normal  plant  load  changes 
are  accommodatetl  by  the  expansion 
and  contraction  of  the  steam  volume 
in  a  pressurizer.  C^oolant  volume 
changes  that  cannot  be  accommo¬ 
dated  in  this  way  result  in  the  blow¬ 
ing  of  safety  relief  valves  on  the 
pressurizer  vessel  iluring  increasing 
volume  surges,  or  the  scramming  of 
the  reactor  during  decreasing  vol¬ 
ume  changes.  The  main  coolant  sys¬ 
tem  is  essentially  a  constant  high 
pressure. 

The  Yankee  plant  will  be  shut 
down  periiKlically  for  refueling, 
maintenance  and  inspection.  Be¬ 
cause  those  systems  which  contain 
the  moderator  coolant  may  become 
increasingly  radioactive  during 
plant  lifetime,  this  contamination 
must  be  retluced  where  immediate 
access  is  desired.  The  decontamina¬ 
tion  system  provides  for  the  decon¬ 
tamination  of  isolated  main  coolant 
system  loops,  as  w'ell  as  of  the  pres¬ 
surizer  vessel. 

In  order  to  refuel  the  reactor  with¬ 
out  hazard  to  personnel,  facilities 
are  provided  for  remote  under¬ 
water  removal  and  transfer  of  spent 
fuel  assemblies  from  the  reactor  ves¬ 
sel  to  the  spent  fuel  storage  pit.  In¬ 
stallation  of  new  fuel  assemblies  is 
also  performed  remotely  and  under 
water. 


The  plant  is  operated  from  a  cen¬ 
tral  control  room  in  the  turbine 
building.  The  reactor  itself  is  con¬ 
trolled,  either  manually  or  automati¬ 
cally,  by  means  of  silver-indium-cad¬ 
mium  rods  (with  followers)  and  al¬ 
though  this  mechanical  system  is 
capable  of  achieving  complete  sub- 
criticality  of  the  reactor  core,  a  sup¬ 
plementary  chemical  control  system 
based  upon  boron  injection  is  pro¬ 
vided  to  insure  maintenance  of  shut¬ 
down  when  the  plant  is  cold. 

During  normal  shutdown,  decay 
heat  is  removed  by  an  auxiliary  cool¬ 
ing  system.  The  nuclear  instrumenta¬ 
tion  monitors  the  neutron  flux  in 
the  neutron  shield  tank  surrounding 
the  reactor  vessel.  This  system  indi- 
tates  start-up  rate  and  flux  level  for 
all  power  ranges,  and  scrams  or 
shut  down  the  core  when  the  start- 


The  Yankee  atomic  electric  plant  i.«  a 
typical  example  of  a  PWR  in  action 
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teiitial  capacity  ot  86  mwe  (net) 
when  the  design  capabilities  of  the 
plant  are  explored  during  operation. 
•Atomics  International  is  responsible 
for  the  nuclear  portion  of  the  plant. 

Based  on  development  of  uranium 
monocarbides  as  a  fuel,  and  ad¬ 
vances  in  steam  generator  and  so¬ 
dium  technology  in  a  national  .AEC 
sp<msored  program,  a  349-mwe  (net), 
.360-mwe  (gross)  power  plant  can  now 
be  offered  for  construction  in  1963, 
with  a  contract  price  of  about  $175/ 
kw,  and  a  fuel  cycle  cost  of  about 
1.6  mills/kwh.  Total  power  generat¬ 
ing  costs  will  vary  from  one  utility 
to  another,  depending  on  financing, 
customer  imlirect  charges,  etc.,  but 
will  be  in  tbe  neighborhowl  of  6 
mills/ kwh  for  a  typical  investor- 
owned  utility  system.  This  plant  will 
generate  power  from  2,400-psia,  1,050 
F  steam  with  reheat  at  1,000  F,  and 
a  net  plant  heat  rate  of  7,980  Btu 
kwh.  The  plant  safeguard  features 
ilo  not  differ  significantly  from  pre¬ 
vious  .S(iR  plants,  indicating  that  lo¬ 
cation  at  desirable  load  distribution 
centers  is  practicable. 

Another  sodium  program  that  of¬ 
fers  promise  for  economic  nuclear 
power  is  the  Advanced  Epithermal 
Thorium  Reactor  (.AETR)  project 
being  carried  on  by  Atomics  Inter¬ 
national  for  the  Southwest  .Atomic 
Energy  Associates.  This  concept  con¬ 
templates  use  of  sodium  as  a  coolant, 
thorium-uranium  alloy  as  fuel  and 
beryllium  or  graphite  as  a  mmler- 
ator. 

Extension  of  power  capacity  be¬ 
yond  360  mwe  to  500-1,000  mwe  pre¬ 
sents  no  apparent  fabrication  or 
nuclear  limitations  in  this  low-pres¬ 
sure,  high-tem|>erature  system;  when¬ 
ever  larger  nuclear  power  plants  are 
demaiuled  by  their  economics. 
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Fuel:  Uranium 
Coolant:  Sodium 
Moderator: 

Graphite 
Key  advantage: 
Best  thermal 
efficiency 
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Flow  diagram  of  typical  rontemporav  design  of  sodium  graphite  reactor 


nificant  is  recent,  large-scale  exper¬ 
ience  indicating  conclusively  that  ac¬ 
cidentally  released  fission  products 
such  as  Imline'"  are  retainetl  by  the 
sodium,  thus  alleviating  a  major  con¬ 
sideration  in  reactor  site  IcKation. 

The  .ScKlium  Reactor  Experiment 
is  typical  of  the  pattern  of  sodium 
graphite  reactor  designs  that  have 
evolved  from  these  principles.  .A  20 
mw(t)  reactor  experiment  completed 
by  Atomics  International  for  the 
.Atomic  Energy  C>ommission  in  1957, 
the  SRE  heats  its  sodium  ccKiIant  to 
960  F.  Steam  at  600  psi,  825  F  is  pro¬ 
duced  in  the  Southern  California  Ed¬ 
ison  experimental  steam  station,  gen¬ 
erating  up  to  7,500  kw  in  a  conven¬ 
tional  superheated  steam  turbogen¬ 
erator  plant.  Over  15  million  kwh 
have  been  so  produced,  and  on  occa¬ 
sion  1,0(M)  F  steam  has  been  gener¬ 
ated. 

The  Hallam  Nuclear  Power  Facil¬ 
ity,  being  constructed  for  the  AEC;  to 
supply  steam  to  a  75-mwe  (net) 
power  station  operated  by  the  C^on- 
sumers  Public  Power  District  of  Ne¬ 
braska,  is  a  direct  application  of  SRE 
technology  to  a  larger  plant.  Differ¬ 
ing  from  the  SRE  primarily  in  pow¬ 
er  capacity  and  engineering  detail, 
it  will  generate  steam  at  800  psig, 
825  F  on  startup  in  1962,  with  a  po- 


.SoDiu.M  Graphitk  reactor  systems 
have  developed  from  well  foundetl 
engineering  considerations.  These 
are: 

1.  ,A  low-pressure  radioactive  sys¬ 
tem  to  eliminate  stored  mechanical 
energy  release  during  possible  acci¬ 
dents  and  to  minimize  fabrication 
limitations  in  constructing  extremely 
large  (300-1,000  mwe)  plants. 

2.  Ability  to  generate  higb-pres- 
sure,  superheated  steam  for  any  mod¬ 
ern  steam  turbine  in  order  to  take 
advantage  of  economics  inherent  in 
high  thermal  efficiency  cycles. 

3.  Compatible  core  materials  to 
eliminate  release  of  chemical  energy 
during  possible  accidents. 

4.  Long  neutron  lifetime  and  large 
thermal  capacity  to  simplify  control 
and  protect  the  power  generating 
system  from  effects  of  reactor  or  sys¬ 
tem  power  transients. 

.Attaining  these  desirable  charac¬ 
teristics  led  to  the  selection  of  liquid 
sotlium  as  a  coolant,  since  its  atmos¬ 
pheric  boiling  jxrint  of  1,620  F  per¬ 
mits  generation  of  steam  at  any  usa¬ 
ble  temperature  and  pressure  with¬ 
out  exceeding  atmospheric  pressure 
over  the  reactor  core.  Graphite  was 
selected  for  the  moilerator,  because 
it  is  a  solid  with  excellent  high  tem¬ 
perature  qualities,  no  chemical  reac¬ 
tivity  with  sodium  and  neutronic 
properties  which  yiekl  neutron  gen¬ 
eration  periods  up  to  ten  times  as 
long  as  those  in  water  reactors.  This 
latter  property  contributes  to  the  ex¬ 
ceptional  safety  associated  with  so¬ 
dium  graphite  systems  which,  com¬ 
bined  with  low  pressure  and  chem¬ 
ical  compatibility,  have  allowed  reac¬ 
tors  of  this  type  of  construction  to 
omit  containment  shell  or  pressure 
suppression  systems.  Even  more  sig- 


Sodium  reactor  experiment,  right,  produces 
steam  for  the  Edison  plant  on  the  left 
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Fuel:  Uranium 
Coolant: 

Terphenyl 

Moderator: 

Terphenyl 
Key  advantage: 
Noncorrosive 
coolant 


FIom  diagram  of  opual  (onleiiiporan  design  organic  rooled  reactor 


A.n  ORt.ANu:  Rkacidr  is  a  muleai 
|K)wer  system  in  which  the  heat 
protliuetl  by  lissioniiijc  ol  iiran- 
iniii  is  pitkeil  up  by  an  ttrganic 
licpiitl  liowing  over  the  heat  trans¬ 
fer  surfaces  of  iiraniinn  containing 
fuel  assemblies.  This  hot,  oil-like 
liquid  then  flows  to  a  heat  ex¬ 
changer  where  its  heat  is  transferred 
to  water  in  the  evaporator  section 
and  to  steam  in  the  superheater  sec¬ 
tion.  This  steam  is  used  in  a  con¬ 
ventional  turbine.  The  organic  is  a 
mixture  of  polyjrhenyls,  which  are 
compounds  of  hydrogen  and  carbon, 
made  from  ben/ene.  it  is  a  clean 
flaky  wax  that  is  solid  at  rinmi  tem- 
{K*rature.  It  starts  melting  at  a  little 
above  room  temperature  and  is  com¬ 
pletely  liquid  at  alxmt  .WO  F. 

This  organic  has  a  number  ol  ad¬ 
vantages  as  a  reactor  heat  transfer 
working  fluid  compared  to  other 
ciMilants  such  as  water:  (1)  low  va¬ 
por  pressures;  (2)  very  low  corrosion 
rates;  (.H)  no  possibility  of  violent 
exothermic  chemical  reaction  with 
the  fuel  materials:  (4)  very  low  in- 
tluced  radioactivity:  (5)  g<K)d  neu¬ 
tron  moderator  with  easily  obtain¬ 
able,  safe,  power  coefficient;  and 
(6)  higher  steam  temperatures  and 
steam  cycle  efficiencic^s  than  those 
attainable  from  water  ccxtled  reac¬ 
tors.  The  low  vajjor  pressure,  ap¬ 
proximately  18  psia  at  700  F',  allows 
the  use  of  low  pressure  piping, 
valves,  vei>sels,  etc. 

The  very  low  corrosion  rates  and 
general  compatibility  w'ith  normal 
materials  of  construction  enables 
the  use  of  ordinary  low  carbon 
steel  pipe,  valves,  tanks,  etc.  Avoid¬ 
ing  the  expensive  materials  helps 
simplify  the  supply  of  pipe,  valves, 
etc.,  as  w'ell  as  saving  money  in  ma¬ 
chining.  welding  anti  erection. 

The  organic  ccxrlant  is  kept  very 
clean,  as  is  necessary  for  all  types 
of  reactor  coolants.  Essentially  this 


leaves  only  the  comjrounds  ol  hydro¬ 
gen  and  carbcin  circulating  through 
the  reactor,  the  piping  systems  and 
steam  generators.  Neither  ol  these 
chemical  elements  become  radioac¬ 
tive  when  they  pass  through  the 
fuel  assemblies.  The  fact  that  the 
radioactivity  of  this  coolant  is  so 
low,  being  due  to  trace  impurities, 
makes  it  possible  to  inspect  equip¬ 
ment,  tighten  valve  packings,  lubri¬ 
cate  equipment,  replace  malfunc¬ 
tioning  instruments  and  do  other 
short  contact  maintenance  jobs 
while  the  plant  is  running.  .Also, 
leaks  are  much  less  serious. 

The  power  coefficient  of  a  nu¬ 
clear  reactor  is  a  measure  ol  the 
tendency  for  power  to  continue  to 
increase,  without  any  additional  ac¬ 
tion  of  the  control  equipment,  after 
a  positive  increment  of  jjower  has 
been  achieved.  For  a  reactor  to  be 
safe,  it  is  highly  desirable  for  this 
coefficient  to  be  negative.  This  can 
be  attained  easily  and  adjusted  to 


’r 


an  optimum  value  by  adjusting  the 
ratio  of  uranium  to  hydrcKarbon 
coolant  in  the  region  of  the  fuel 
assemblies  called  the  core. 

1  he  net  thermal  efficiency  of  this 
system  is  82^  for  a  5()-mw  plant. 

The  .\E(;  is  having  the  comjjo- 
nents  of  an  advanced  type  devel- 
opeil  at  the  Santa  Susana,  C:alif., 
field  labrjratories  of  Atomics  Inter¬ 
national.  This  will  have  compo¬ 
nents  applicable  to  much  larger 
plants  as  well  as  being  useful  for 
the  50-  to  lOO-mwe  si/es. 

1  his  reactor  type  is  consideretl 
one  of  the  safest.  It  is  maintained 
that  containment  shell  buildings  are 
not  necessary.  However,  the  Piqua, 
Ohio,  station  is  located  very  close  to 
the  population  center  so  it  was  built 
conservatively  in  a  cylindrical  con¬ 
tainment  building.  This  is  a  low 
pressure  shell  being  designed  for  5- 
psi  pressure.  It  would  be  cheapei 
to  omit  the  containment  and  build 
with  vapor  suppression  or  just 
conventional  mill-type  construction. 
Either  of  these  w’ould  be  adequate 
on  a  site  that  is  not  itnmediatelv 
adjacent  to  a  considerable  {x>pula- 
tion  center. 

Plant  costs  anil  jrower  costs  are 
shown  by  the  curves.  It  is  estimated 
that  a  .8()()-mwe  plant  to  go  into  op¬ 
eration  in  the  period  1968-70  will 
cost  $51  to  $54  million  and  produce 
power  for  5.6  to  5.9  mills/kwh  when 
owned  and  operated  bv  a  private 
utility. 


The>ie  charts  shots  future  cost  predictions 
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Fuel:  Uranium 
Coolant:  Helium 
Moderator: 

Graphite 
Key  advantage: 
Can  use  natural 
uranium 


FIom  diagram  of  typical  contemporary  design  of  high  temperature  gas  cooled  reactor 


I  t)  C^ovKR  properly  the  various  fea¬ 
tures  of  the  atlvancetl  high  temper¬ 
ature  gas-cooled  reactor  plants,  it 
seems  important  to  give  first  a  little 
backgrountl  on  the  earlier  gas-ciMtleil 
reactors. 

Shown  is  a  graph  giving  the  tlis- 
tribution,  by  types  anti  by  total  elec¬ 
tric  capacity,  of  power  reactors  that 
are  presently  in  operation,  under 
construction  or  contracted  for.  It  can 
be  seen  that  gas  cooling,  as  repre¬ 
sented  by  graphite  reactors,  clearly 
dominates  the  record.  In  large  meas¬ 
ure,  of  course,  this  is  due  to  the  ex¬ 
tensive  gas-cooling  programs  of  the 
British  and  French,  but  gas-cooled 
stations  are  also  planned  or  under 
construction  in  Italy,  japan,  Ger¬ 
many  and  the  United  States. 

The  first  gas-cooled  jxiwer  reactor 
was  the  British  C^alder  Hall  reactor, 
commissioned  in  1956.  This  reactor 
is  cooled  with  CO;  gas.  is  graphite¬ 
moderated,  and  is  fueled  with 
natural  uranium. 

.\  natural  outgrowth  of  this  type 
of  reactor  is  one  using  enriched 
uranium  fuel,  thus  freeing  the  de¬ 
signer  from  the  limitations  imposed 
by  natural  uranium.  This  stage  in 
gas-c(X)led  reactor  develojiment  is 
typified  by  the  British  Advanced 
Cias-Cax)led  Reactor  and  the  U.  S. 
Experimental  Gas-Cooled  Reactor 
at  Oak  Ridge,  both  of  which  are  de¬ 
signed  for  enriched  fuel.  The  oper¬ 
ating  temperatures  (gas  outlet  tem¬ 
perature  of  1,000  to  1,100  F)  and 
power  densities  (1.5  to  3  kw'/liter) 
represent  a  substantial  improvement 
over  those  obtainable  with  the  earlier 
natural  uranium  reactors.  Ulti¬ 
mately,  reductions  in  capital  cost 
and  a  substantial  increase  in  fuel 
performance  are  also  expected. 

.\t  the  present  time,  development 
of  the  HTGR  svstem  for  central 
power  station  application  is  proceed¬ 


ing  rapidly.  The  40,000-kw  H  FCiR 
prototype  development  program  was 
initiated  with  the  objective  of  com¬ 
pleting  construction  of  the  plant  by 
the  end  of  1963.  This  plant  will  be 
owned  and  operated  by  the  Phila¬ 
delphia  Electric  C^o.  and  will  be 
hxatetl  on  the  company's  system  at 
Peach  Bottom,  Pa.  Development  of 
the  plant  is  being  supjx>rted  by  the 
High  Temperature  Reactor  Develop¬ 
ment  .Associates,  a  group  consisting 
of  53  investor-ownetl  utility  compa¬ 
nies.  Research  ami  development  for 
the  nuclear  portion  of  the  plant  is 
being  carried  out  by  Cieneral  .Atomic 
under  contract  with  the  U.  S.  .Atomic 
Energy  Cktmmission.  Bechtel  Corp. 
is  prime  contractor  to  Philadelphia 
Electric  for  construction  of  the  plant. 
General  .Atomic  will  also  furnish  the 
fuel  and  the  nuclear  steam-supply 
equipment  for  the  plant. 

The  40,000  kw  prototype  HTCiR 
plant  is  being  designetl  to  demon¬ 
strate  in  a  commercial-si^ed  plant 
those  features  that  in  large  systems 
are  believed  to  be  necessary  for  the 
attainment  of  economic  power 
through  effective  use  of  modern 


Bar  chart  shows  dis¬ 
tribution  by  types 
and  total  electric 
capacity  of  power 
reactors  that  are 
presently  in  opera¬ 
tion,  under  con¬ 
struction  or  con¬ 
tracted  for.  Pro¬ 
grams  of  British 
and  French  account 
for  a  large  amount 
of  the  gas-cooled 
graphite  reactors 


steam  conditions.  It  is  being  designed 
to  prtxluce  steam  at  1,450  psi  and 
1,000  F.  These  steam  conditions  are 
somewhat  higher  than  are  warranted 
by  the  sire  of  the  plant;  however, 
they  are  used  for  the  prototype  plant 
to  demonstrate  the  operating  fea¬ 
tures  intended  for  larger  plants  to 
1k‘  built  in  the  future. 

The  high-tem|x*rature,  high-fuel- 
burn  up,  gas-c(x>led  reactors  appear 
to  hold  great  promise  for  the  future. 
The  Hl'GR  system,  the  most  ad¬ 
vanced  of  the.se  systems  at  the  pres¬ 
ent  time,  has  the  ability  to  use  high 
steam  pressures  and  temperatures 
and  to  attain  an  over-all  efficiency 
of  40^ .  These  features,  coupled  with 
high  power  density  and  the  use  of 
conventional  materials  of  construc¬ 
tion,  lead  to  the  possibility  of  re¬ 
duced  capital  costs  for  large  units. 
The  expected  fuel  cost  is  exception¬ 
ally  low  because  of  the  high  fuel 
burnup  and  good  neutron  economy. 
The  fuel  costs  for  3IH)  niw  and  larg¬ 
er  sizes  are  expected  to  be  in  the 
range  of  1.5  mills  per  kwh  or  less, 
an  important  factor  in  utility  system 
efficiency.  The  expecteti  low  fuel 
cost,  high  plant  efficiency,  and  rea¬ 
sonable  capital  cost  give  the  prospect 
of  an  over-all  power  cost  in  the  near 
future  which  will  compete  w’ith 
|X)wer  from  coal  in  many  areas  of 
the  United  States. 

In  the  300-  to  500-mw  range.  Gen¬ 
eral  .Atomic  is  working  on  a  three- 
year  development  program  for  the 
Empire  State  Atomic  Development 
Associates  based  on  the  HTGR  con¬ 
cept,  directed  toward  ultimate  con¬ 
struction  of  a  large  nuclear  plant  in 
New  York  State. 
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PRESSURE  SUPPRESSION 

Developed  jointly  by  PG  and  E  and  General  Electric,  this  method  of  con¬ 
tainment  offers  substantial  savings  at  Humboldt  and  Bodega  Bay 


CHARLES  H.  ROBBINS.  GENERAL  ELECTRIC  CO.  AND  DAVID  B.  BARTON.  PACIFIC  GAS  AND  ELECTRIC  CO. 


Ol'KRAiuiN  ot  pressure  suppression 
vs  ill  very  probably  never  be  required, 
yet  the  large  supporting  develop¬ 
ment  program  is  considered  highly 
successful  and  the  new  design 
deemed  an  advance.  This  apparent 
paradox  is  possible  because  pressure 
is  a  new  type  of  reactor  safety  con¬ 
tainment. 

Reactor  containment  is  provided 
as  a  back-up  to  other  safety  devices 
in  a  nuclear  jjower  plant  to  prevent 
dispersal  of  fission  products,  in  the 
unlikely  event  of  a  nuclear  incident. 
Large  dry  pressure  vessels  in  the  form 
of  spheres  or  cylinders  have  been 

Design  considerations: 
The  savings  from 
pressure  suppression 
and  new  techniques 
in  fuel  fabrication 

previously  used  tor  containment. 
Pressure  suppression,  as  suggested  by 
General  Electric’s  atomic  power 
equipment  department,  uses  a  water 
|>ool  inside  a  container  to  condense 
steam  that  might  escape  should  a 
rupture  CKcur  in  the  reactor  system. 

Pacific  Gas  and  Electric  became 
interested  in  pressure  suppression  be- 


SIMFLIFIED  arrangement  OF 
CONTAINMENT 


cause  of  its  p)tential  safety  and  cost 
advantages  and  decided  to  finance 
its  development.  Tiie  development 
program  conducted  by  Ci-E  and  PG 
and  E  was  started  several  years  prior 
to  its  culmination  in  the  fall  of  1960 
when  a  construction  permit  was  is¬ 
sued  by  the  AEC^  for  PG  and  E’s 
Humboldt  Bay  plant  nuclear  unit 
with  pressure  suppression  contain¬ 
ment.  The  program  has  cost  PG  and 
E  more  than  $400,000,  but  conven¬ 
tional  dry  containment  for  Hum¬ 
boldt  would  have  cost  $650,000  more 
than  pressure  suppression. 

Pressure  Suppression  Concept 

The  basic  ideas  of  pressure  sup¬ 
pression  are  shown  in  figure.  The  re¬ 
actor  vessel  is  contained  in  a  gastight 
dry  well  normally  filled  with  air  at 
atmospheric  pressure.  Vents  lead 
from  the  dry  well  into  a  pool  of 
water,  which  is  also  in  a  gastight  en¬ 
closure.  In  the  very  unlikely  event 
of  a  break  in  the  reactor  primary 
system,  water  and  steam  would  es¬ 
cape  causing  a  rise  in  the  dry  well 
pressure.  Air,  steam  and  water  from 
the  dry  well  would  then  flow¬ 
through  the  vents  to  the  water  pool 
where  the  steam  would  be  con¬ 
densed.  Because  of  the  absorption  of 
released  energy  in  the  water  pool, 
the  jxrst-accident  enclosure  pressure 
would  be  relatively  low. 

Advantages 

Pressure  suppression  has  several 
important  potential  safety  advan¬ 
tages  over  the  more  conventional  dry 
containment  using  large  pressure  ves¬ 
sels  in  the  shape  of  spheres  or  cylin¬ 
ders.  Pressure  suppression,  by  quickly- 
absorbing  the  released  energy,  would 
permit  a  relatively  small  rise  in  con¬ 
tainment  pressure  in  the  event  of  an 
accident.  A  lower  pressure  rise  in 
the  enclosure  would  reduce  the  rate 
of  possible  leakage.  In  addition,  in 
the  event  of  an  accident,  any  fission 
products  escaping  from  the  reactor 
vessel  would  largely  remain  in  the 
small  physical  volume  of  the  dry 
well.  The  small  volume  of  the  con¬ 


tainment  makes  it  practical  to  place 
the  reactor  and  its  containment  be¬ 
low  ground;  the  ground  can  provide 
radiation  shielding  anti  some  added 
support  for  the  containment  struc¬ 
ture.  Tlie  escape  of  fission  products 
from  the  tlry  well  is  further  impeded 
by  the  tendency  for  fission  products 
entering  the  water  jxkjI  to  be  re¬ 
tained  therein. 

Potential  cost  savings  are  possible 
with  pressure  suppression  largely  be¬ 
cause  energy  absorption  permits 
compactness  and  helps  simplify  plant 
design. 

^^’hen  this  idea  was  first  con¬ 
sidered,  it  appearetl  extremely  at¬ 
tractive.  Firm  designs,  however,  had 
to  be  based  on  answers  to  many 
questions.  The  development  pro¬ 
gram  provided  the  solutions  re¬ 
quired. 

Development  Program 

The  development  program  was 
conducted  in  four  different  phases. 

The  first  phase  was  one  of  deter¬ 
mining  basic  feasibility.  Condensa¬ 
tion  of  steam  was  explored  in  small 
scale  tests,  transient  pressures  and 
ilynamic  forces  were  considered  by 
analysis,  and  the  work  of  the  next 
two  phases  was  planned.  The  results 
of  the  first  phase  were  highly  encour¬ 
aging  and  justifietl  proceeding  with 
the  rest  of  the  program. 

Two  new'  facilities  were  designed, 
built  and  operated  during  phase 
two.  One  was  the  condensing  test 
facility  at  Moss  Landing  power  plant 
of  PG  and  E.  The  second  test  facility, 
located  at  the  San  Jose  plant  of  G-E, 
was  a  small  model  of  pressure  sup¬ 
pression  system  and  investigated 
transient  conditions  during  simu¬ 
lated  operation.  Information  ob¬ 
tained  during  phase  two  was  in¬ 
tended  to  be  broad  in  nature  to  an¬ 
ticipate  the  ensuing  containment 
designs. 

The  third  phase  of  development 
consisted  of  analyzing  the  informa¬ 
tion  acquired  and  interpreting  it  in 
terms  of  plant  design.  Phase  three 
was  aimed  at  determining  the  design 
bases  and  requirements  for  pressure 
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suppression  containnient  lor  reactor 
plants  in  general. 

.\t  the  completion  ol  the  third 
phase,  the  results  obtained  were 
utilized  by  Bechtel  in  the  design  of 
the  reactor  containment  for  the 
Humboldt  Bay  plant  nuclear  unit. 

.•\fter  the  design  was  completed, 
PG  and  E  decided  to  build  and  test 
a  portion  of  the  Humboldt  Bay  pres¬ 
sure  suppression  containment  at  full 
scale.  This  appeared  necessary  to 
prove  conclusively  the  adequacy  of 
the  containment  concept  and  the  ac¬ 
tual  design.  This  demonstration  was 
phase  four  and  the  final  step  in  the 
development  of  pressure  suppres¬ 
sion.  After  the  successful  completion 
of  this  phase,  the  .\EG  grantetl  PG 
and  E  a  construction  permit  to  build 
a  nuclear  unit  at  Humboldt  Bay  in¬ 
corporating  this  new  methoil  of  con¬ 
tainment. 

Containment  Demonstration 

To  demonstrate  the  operation  of 
the  Humboldt  Bay  pressure  suppres¬ 
sion  design,  a  special  test  facility  was 
built  at  \Ioss  Landing  power  plant. 
The  Humboldt  containment  design 
uses  48  14-in.-diameter  vent  pipes  ar¬ 
ranged  around  the  outside  of  an  an¬ 
nular-shaped  }x)ol.  The  test  facility 
reproduced  to  full  si/e  and  shape  one 
of  the  48  vent  pipes,  the  portion  of 
the  suppression  chamber  and  jxx)! 
associated  with  it,  and  an  appropri¬ 
ately  sized  dry  well  and  reactor  ves¬ 
sel.  On  this  basis,  the  pressure  vessel 
simulating  the  reactor  vessel  was 
made  from  20-in.  pipe  with  a  volume 
of  55  cu  ft. 

Transient  tests  were  conducted 
with  the  water  and  steam  in  the  re¬ 
actor  vessel  initially  at  1,250  psig.  To 
initiate  the  transient,  a  rupture  disk 
was  broken  allowing  water  and  steam 
from  the  pressure  vessel  to  flow 
through  a  vent  pipe  which  simulated 
the  length  and  resistance  of  the 
Humboldt  vents.  Transient  pres¬ 
sures  were  measured  and  recordetf 
continuously  at  various  locations  and 
temperatures  were  also  measured  at 
strategic  locations.  .Many  parameters 
were  varied  in  the  45  tests  conducted 
including  orifice  size,  dry  well  in¬ 
ternals,  addition  of  air  to  the  dry 
well,  depth  of  submergence,  and 
water  pool  temperature. 

The  results  of  the  tests  show  con¬ 
clusively  that  the  Humboldt  con¬ 
tainment  system  could  handle  the 
maximum  credible  operating  acci¬ 
dent  (MCOA)  with  a  large  margin  of 
safety.  The  conclusion  arrived  at 
from  the  previous  retluced  scale  tests 
were  all  verified  by  the  full  scale 
tests.  The  maximum  dry  well  pres¬ 


sure  for  tests  representing  the  Hum¬ 
boldt  MC;OA  was  in  the  range  25-36 
psig  as  compared  with  the  design 
pressure  for  the  Humboldt  dry  well 
of  72  psig.  The  difference  between 
test  and  design  is  largely  a  result  of 
the  very  conservative  assumption 
used  to  calculate  the  rate  of  reactor 
vessel  blowdown. 

C^ondensation  in  the  water  was 
rapid  and  complete  for  a  wide  range 
of  parameters  including  and  exceetl- 
ing  the  design  conditions  for  the 
Humboldt  containment  system.  The 
maximum  energy  release  rate  tested 
was  about  145,000  kw  and  resulted 
when  the  water  in  the  pressure  ves¬ 
sel  was  emptied  in  six  seconds 
through  a  3. 28-in. -diameter  orifice. 
This  energy  was  completely  absorbed 
in  the  pfxil  containing  less  than  400 
cu  ft  of  water. 

The  development  program  demon¬ 
strated  by  (1)  analysis,  (2)  reduced 
scale,  and  (3)  full  scale  experiments 
that  pressure  suppression  is  a  work¬ 
able  form  of  reactor  containment 
which  can  offer  increased  safety  at 
a  reduced  cost. 

The  magnitude  of  the  pressure 
development  program  helps  demon¬ 
strate  the  importance  given  to  reac¬ 
tor  safety  by  both  utilities  and  re¬ 
actor  suppliers. 

The  effort  to  learn  how  pressure 
suppression  could  and  should  be  de¬ 
signed  was  extensive  but  has  been 
well  justified.  The  development  pro¬ 
gram  has  provided  a  firm  basis  for 
one  of  the  recent  major  advances  in 
power  reactor  technology. 


Additional  Use  at  Bodega  Bay 

Since  the  writing  of  this  article, 
the  Pacific  Gas  and  Electric  Co.  an¬ 
nounced  its  intention  to  build  a 
325,000-kw  nuclear  power  plant  at 
Bcxlega  Bay,  about  50  miles  from 
San  Francisco  on  the  Pacific  Coast. 
This  plant  will  use  a  formed  circu¬ 
lation  boiling  water  reactor  supplied 
by  the  General  Electric  Co. 

Like  the  Humboldt  Bay  nuclear 
unit,  this  plant  will  use  a  pressure 
suppression  system  of  reactor  con¬ 
tainment.  The  reactor  and  contain¬ 
ment  system  will  be  enclosed  in  a 
concrete  and  steel  structure  built 
below  ground  to  a  depth  of  about 
100  ft.  Experience  gained  from  the 
Humboldt  Bay  pressure  suppression 
test  program  described  in  this  article 
will  prove  valuable  in  the  design  of 
the  Botlega  Bay  containment. 

Special  test  facility  tvas  built  at  Moss 
Landing  power  plant  to  demonstrate  the 
Humboldt  Bay  pressure  suppression  design 
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THE  COST  OF  NUCLEAR  FUEL 


Looking  at  costs  today  and  tomorrow  it  seems  reasonable  and 
conservative  to  expect  them  to  be  halved  in  the  next  decade 


R.  H.  GRAHAM,  ATOMIC  POWER  EQUIPMENT  DEPARTMENT.  GENERAL  ELECTRIC  CO. 


I  UK  .Mailrini.  nuclear  program  in 
this  country  has  begun  to  dictate 
stabilized  channels  of  fuel  supply. 
Five  years  ago,  there  were  multiple 
reactor  cycles  competing  for  selec¬ 
tion,  as  well  as  an  overwhelming  ar¬ 
ray  of  fuel  designs.  It  is  now  appar¬ 
ent  that  many  power  reactors  of  the 
■|)()s  and  early  ’70s  will  be  single  or 
dual  cycle  water  systems.  Predomi¬ 
nate  fuels  will  be  slightly  enriched 
(2  or  3%  U-235)  uranium  dioxide 
which  has  been  clad  in  stainless  steel 
or  zircaloN  jackets. 


I'o  understand  the  economics  of 
this  new  fuel,  the  path  of  uranium 
must  be  traccxl  from  its  origins  in  ore 
bcxlies,  through  the  processing  steps 
and  its  end  use  in  energy  prmluc- 
tion.  The  eventual  distribution  be¬ 
tween  recycling  of  unused  fuel  ma¬ 
terial  ancl  perpetual  waste  storage 
must  also  be  considered.  This  flow 
is  shown  in  the  accompanying  chart. 

The  physical  and  chemical  forms 
the  uranium  takes  in  its  movement 
through  this  chain  are  shown  in 
the  table  on  the  opjxisite  page. 


In  this  analysis  the  “shop  costs” 
begin  with  ore  reserves  as  the  input 
and  end  with  uranium  and  pluton¬ 
ium  prepared  for  recycle  or  further 
use.  They  are  the  actual  values  con¬ 
tributed  to  the  fuel  as  opposed  to 
initial  or  final  monetary  worth. 
These  fuel  cycle  costs  do  n{)t  include 
credit  for  the  value  of  residual  uran¬ 
ium  ami  plutonium,  but  do  include 
the  chemical  and  physical  processing 
(including  mining  and  milling)  re¬ 
quired  for  extraction  of  energy  from 
uranium. 

To  analyze  the  costs  asscKiated 
with  the  fuel  cycle  from  beginning 
to  end,  the  processing  costs  can  be 
grouped  as  shown  in  the  table. 

Raw  Materials  Processing 

The  cost  analysis  shows  that  25^ 
of  the  fuel  cycle  cost  is  recjuired  to 
mine  and  mill  ore  and  to  transform 
crude  ore  concentrates  to  finished 
hexafluoride  ready  for  the  diffusion 
plant  where  isotopic  enrichment  takes 
place.  Ore  is  usually  concentrated  by 
acid  leaching  and  solvent  extraction. 


The  established  U.  S.  methcKl  lor 
concentrate  processing  is  dissolution 
of  the  crude  ore  concentrates  in 
nitric  acid,  purification  by  solvent 
extraction  ami  calcination  to  uran¬ 
ium  trioxicle.  The  trioxide  is  reduced 
to  the  dioxide  and  converted  to  the 
tetrafluoride  by  countercurrent  flow 
of  hydrogen  fluoride.  Tetrafluoride 
can  be  diverted  at  this  point  to  pro¬ 
duction  of  natural  metal  by  reduc¬ 
tion  with  magnesium.  The  tetra- 
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fluoride  from  which  the  enriched 
fuel  will  be  produced  is  reacted 
with  fluorine  to  produce  the  hexa¬ 
fluoride. 

newer  process  employs  fluid- 
i/etl  beds  for  reduction,  followed  by 
hydrofluorination  and  fluorination 
with  a  final  distillation  for  purifi¬ 
cation. 

The  high  fuel  costs  created  by 
these  straightforward  chemical  proc¬ 
esses  are  ilue  to  the  crash  develop¬ 
ment  in  the  1940s  of  a  flexible  and 
invulnerable  supply  of  weapons 
source  material,  .\daption  of  mills  to 
private  markets  by  production  of 
pure  tetrafluoride  rather  than  crude 
oxitle  concentrates  can  reduce  proc¬ 
essing  costs  with  very  minor  motlifi- 
cations  of  mill  flow  sheets. 

Isotope  Separation 

The  slightly  enriched  reactors  per¬ 
mit  use  of  light  water  as  nuHlerator 


As. 


Chemical  or  Physical  Form 


Uranium  Ore 


Ore  Concentrate 


Uranium  Hexafluoride  (natural) 
Uranium  Hexafluoride  (enriched) 
Uranium  Dioxide  (enriched) 
Uranium  Dioxide  (natural) 
Plutonium 

Fission  Products 
Uranyl  Nitrate 
Pu  Nitrate  | 

Uranium  Hexafluoride 

Plutonium  Metal  or  Oxide 


Unit  Operation 
Milling 

Refining  &  Conversion 
Isotope  Separation 
Conversion 
Energy  Extraction 


Chemical  Reprocessing 


Reconversion 


Recycle 


By-products 
or  Waste 


*  In  current  fuel  exposure  patterns,  enriched  uranium  is  depleted  to  levels 
close  to  natural  enrichment 


and  coolant.  The  massive  gaseous 
diflusion  plant  complex  of  the  .\EC; 
is  basical Iv  a  cascade  »)f  barriers 


actors  (2  to  $^/c  U-235),  an  upgrad¬ 
ing  of  natural  (0.7%  U-235)  material 
by  a  factor  of  about  four  is  required. 
Because  of  the  extremely  large  in¬ 
vestment,  the  diffusion  plants  rep¬ 


resent  tremendous  inertia  and  there¬ 
fore  fixetl  prrKessing  costs  that  are 
not  expected  to  change. 

Development  of  gas  centrifuges  is 
jtroceeding  in  this  country  and  in 
Europe.  These  are  not  expecteil  to 
reach  a  level  of  competition  with  the 
diffusion  plant  within  the  coming 
decade.  Their  development  is  desir¬ 
able  because  of  the  flexibility  of 
these  smaller  machines  to  accomplish 
»)thcr  isotopic  separations  such  as 
removal  of  the  undt*sirable  Pu  240 
from  the  other  plutonium  as  well  as 
the  promise  of  low  capital  costs  for  a 
facility  which  woidtl  provide  modest 
tlegrees  of  enrichment. 

Fabrication 

This  phase  begins  with  the  now  en¬ 
riched  uranium  hexafluoride  prwl- 
uct  of  the  diffusion  plant  that  is 
first  converted  to  a  ceramic-type 
uranium  dioxide  that  has  proved  it 
can  successfully  survive  long  expo¬ 
sures  in  the  reactor  core.  Currently 
the  oxide  powder  is  sintered  into 
cylindrical  pellets,  which  are  in¬ 
serted  into  zirconium  or  stainless 
steel  tubes.  The  tube  ends  are 
closed  with  end  plugs  and  the 
tiiltes  assembled  with  end  boxes. 
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Fuluic  *»implei  nianuiaciuriiig, 
such  as  vibratory  conipaclion  of  loose 
powders  within  the  tubing  jacket, 
will  reduce  fabrication  costs.  The 


completely  automated  manufactur¬ 
ing  process  that  will  come  with  high 
volume,  low  cost  production  will 
permit  inclusion  of  recycled  toxic  or 
radioactive  fissionable  material  with¬ 
out  large  penalties. 

Recovery 

The  recovery  ol  unuscxl  fission¬ 
able  material  represents  12%  of  cur¬ 
rent  fuel  cycle  costs.  This  can  be 
further  separated  as  follows: 

Spent  fuel  shipping  2% 

Reprocessing  7^c 

Uranium  conversion  1% 

Plutonium  nitrate  to 

plutonium  conversion  2*7c 
The  spent  fuel  assemblies  are  held 
at  the  reactor  site  for  cooling  for 
several  months  or  longer  as  batches 
of  elements  are  accumulated.  The 
assemblies  are  shipped  in  a  specially 
shielded  railway  car  with  provision 
for  continued  dissipation  of  the  re¬ 
sidual  heat. 

Reprocessing  begins  with  dissolu¬ 
tion  of  the  fuel  element  in  concen¬ 
trated  acids  followed  by  solvent  ex¬ 
traction.  This  technology  has  been 


so  completely  developed  for  weapons 
production  that  practically  complete 
recovery  is  realized  with  decontami¬ 
nation  factors  sufficient  to  produce 


completely  clean  materials.  The  AECi 
created  a  reprocessing  price  by  de¬ 
signing  a  hypothetical  plant  in  1957. 
These  costs,  escalated  to  today’s  val¬ 
ues,  are  still  sufficiently  low  and  the 
volume  of  fuel  to  be  reprocessed  is 
sufficiently  uncertain  to  discourage 
private  firms  from  entering  the  field, 
despite  strong  government  encour¬ 
agement  to  do  so. 

The  solvent  extraction  process  is 
efficient  and  well  understood,  so 
that  its  obsolescence  will  be  slow.  A 
study  has  been  made  of  a  plant  small 
enough  to  reprocess  discharge  eco¬ 
nomically  from  a  single  reactor 
which  show  high  costs.  Reprocessing 
by  melting  and  slag  refining  of  metal 
fuels  is  an  automated  refueling  plant 
associated  with  a  single  reactor  rep¬ 
resents  perhaps  an  ultimate,  as  ex¬ 
trapolated  from  tcxlay’s  technology. 
The  large  single  plant  will,  however, 
do  all  reprocessing  within  the  dec¬ 
ade,  with  perhaps  one  private  plant 
supplanting  the  .AEC’s  Savannah 
River  operation  in  about  five  years. 

The  commission  will  accept  for 
credit  at  stated  prices  those  fission¬ 
able  materials  remaining  in  the  fuel 
after  discharge.  .Aqueous  reprocess¬ 
ing  separate  solutions  of  uranium 
and  plutonium  as  nitrates.  Current 
fuel  cost  estimates  include  conversion 
of  the  uranium  from  nitrate  to  hexa¬ 
fluoride  for  recycle  through  the  dif¬ 
fusion  plant.  Plutonium  nitrate  is 
reduced  to  metal.  Future  develop¬ 
ments  of  fuel  cycles  may  include 
blending  of  discharged  uranium  or 
plutonium  with  unenriched  fuel. 
Different  conversion  unit  operations 
will  not  markedly  alter  fuel  cycle 
costs. 

Government  Control 

As  shown  in  the  bar  chart,  the 
government  now  controls  all  but  the 
38%  spent  for  fabrication.  The  costs 
of  raw  materials  processing  and  iso¬ 
topic  separations  are  included  in  the 
price  of  enriched  uranium. 

The  cost  of  recovery  (excluding 
spent  fuel  shipping)  is  derived  from 
the  hypothetical  AEG  reprocessing 
plant,  subject  to  change  by  the  gov¬ 
ernment. 

The  .Atomic  Energy  .Act  of  1954 
directs  that  the  nuclear  power  indus¬ 
try  be  turned  over  to  private  opera¬ 
tion  as  rapidly  as  possible.  The  .AE(^ 
has  been  requested  to  sell  the  serv¬ 
ices  of  its  isotope  separation  facility. 
If  this  is  permitted,  the  fuel  manu¬ 
facturer  can  buy  from  a  free  market 
in  ore  concentrates,  and  purchase 
diffusion  plant  service  only  from  the 
government.  This  frees  the  first  25% 
of  the  “shop  cost”  from  government 


L 


control.  The  raw  materials  industry 
now— having  the  .AEG  as  its  sole 
customer— is,  in  fact,  a  regulated  in- 
ilustry. 

If  .AEG  increases  costs  of  services 
beyond  normal  escalation,  the  area 
of  competition  of  nuclear  power 
will  shrink.  If  .AEG  declines  to 
guarantee  plutonium  credits  on 
w’hich  investment  return  depends, 
exploitation  of  nuclear  {xjwer  will 
continue  to  be  delayed. 

If  .AEC^  can  assist  private  industry 
in  justifying  the  large  investment 
required  in  a  reprocessing  plant  — 
by  stability  of  plutonium  credits 
and  providing  a  base  load  of  gov¬ 
ernment  fuels— industry  will  move 
into  the  lecovery  sector  promptly. 
The  centrifuge,  which  may  attain 
a  capability  of  economically  sepa¬ 
rating  low  enrichment  fuel  in  the 
early  ’70s,  can  complete  private  in¬ 
dustry’s  obligation  to  encompass 
this  technology.  It  is  tacitly  as¬ 
sumed  that  control— initially  via  le¬ 


gal  ownership— of  materials  im}x»i- 
tant  to  security  will  continue  to  be 
exercised  by  the  government. 

Future  Trends 

Without  much  technical  improve¬ 
ment,  it  will  be  possible  to  reduce 
raw  material  processing  costs  by  a 
factor  of  two  by  accepting  some 
risk  of  supply  continuity,  which  is 
unacceptable  in  a  military  procure¬ 
ment  program.  This  cost  decrease, 
addeil  to  capital  cost  improvements 
achieved  through  advanced  plant 
designs,  can  expand  the  market.  In¬ 
creased  volume  will  justify  manu¬ 
facturing  improvements  capable  of 
reducing  current  fabrication  levels 
also,  by  a  factor  of  two  by  the  mid- 
1960s.  Reduction  of  recovery  (opti¬ 
mistically  priced  now)  and  of  sep¬ 
aration  components  will  be  delayed 
until  the  1970s.  For  planning  pur¬ 
poses,  it  seems  reasonable  and  con¬ 
servative  to  expect  1960  fuel  cycle 
cost  to  be  cut  in  half  in  10  years. 
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right,  the  diagram  depicts  the  fusion  of  two  deuterium  atoms 
forming  helium-3  and  energy.  Diagram,  courtesy  General  Atomics 


Fission  diagram  (left)  shows  neutron  causing  fission  of  U-235 
leading  to  chain  reaction  creating  energy  and  plutonium.  At 


suitable  magnetic  field.  This  led  to 
the  study  of  superconductors  —  the 
phenomena  exhibited  by  most  con¬ 
ductors  whereby  their  resistance  is 
reduced  drastically  when  subjected 
to  extremely  low  temperatures. 

Messrs.  Kunzler,  Buehler,  Hsu 
and  Wernick  published,  in  Physical 
Review  Letters  of  Feb.  1,  1961,  a 
report  that  a  four-mil  wire  of  nio¬ 
bium  tin  has  been  kept  superconduc- 
toring  while  carrying  a  current  of  30 
amp  in  an  externally  supplied  mag¬ 
netic  field  of  88  kilogauss.  The  abil¬ 
ity  to  maintain  large  magnetic  fields 
at  the  mere  cost  of  maintaining  the 
system  at  four  degrees  Kelvin  against 
the  usual  heat  leak  of,  say,  1()— *  w 
per  sq  cm,  completely  alters  the 
economics  of  theoretical  thermo¬ 
nuclear  reactors. 

Los  Alamos  scientists  re{x)rt  that 
very  real  progress  in  plasma  physics 
is  being  made  and  this,  together  with 
some  exciting  new  ideas  not  even 
tried  yet,  leads  one  to  believe  that  in 
the  next  five  years  there  is  a  50-50 
chance— not  of  making  a  thermonu¬ 
clear  reactor— but  of  finding  out 
how. 


FISSION  OR  FUSION 


Controlled  thermonuclear  reac¬ 
tions  (fusion)  have  been  achieved  on 
a  laboratory  scale  but  only  at  a  large 
net  cost  in  energy.  To  produce  such 
a  reaction  without  having  to  put  in 
more  energy  than  comes  out,  it  is 
necessary  to  devise  a  suitable  means 
of  confining  and  heating  an  ionized 
gas— probably  deuterium.  The  prob¬ 
lem  is  difficult  because  of  the  high 
temperatures  required  for  fusion. 
Temperatures  in  millions  of  degrees 
centigrade  will  be  required.  At  tem¬ 
peratures  high  enough  for  practical 
operation  of  a  thermonuclear  reac¬ 
tor,  no  substance  could  exist  in  solid 
form.  This  means  that  the  confine¬ 
ment  of  tleuterium  plasma  (ionizeil 
gas)  must  be  by  nonmaterial  walls 
such  as  those  prcKluced  in  effect  by 
magnetic  or  electric  fields. 

Now,  the  plasma  can  be  contained 
but  brings  along  with  it  the  problem 
of  providing  the  tremendous  quanti¬ 
ties  of  energy  required  to  priHluce  a 


Fission— the  breaking  apart  of  atoms 
—is  well  understood  and  these  pages 
are  filled  with  descriptions  of  the 
many  different  approaches  being  in¬ 
vestigated  to  utilize  the  jjower  re¬ 
leased  when  a  small  portion  of  the 
mass  of  the  heavy  atom  (uranium- 
233,  U-235,  or  plutonium)  is  con¬ 
verted  into  energy  when  the  atom 
fissions. 

Fusion— the  welding  together  of 
two  light  atoms  like  deuterium— as 
a  physical  process  is  just  as  well 
understood.  However,  practical 
methotls  of  making  this  reaction  a 
controlled  phenomena  are  the  sub¬ 
ject  of  much  investigation  at  the 
present  time.  General  Atomic,  Gen¬ 
eral  Electric,  .•\tomics  International 
and  the  University  of  California, 
both  at  Los  Alamos  and  Livermore, 
are  looking  for  ways  to  bring  to 
fruition  the  use  of  the  energy  created 
when  two  atoms  fuse.  It  is  well  to 
note  that  the  immediate  program  of 
these  research  centers  is  being  di¬ 
rected  toward  fundamental  methiKls 
involved  rather  than  toward  an  early 
use  of  fusion  energy. 

Why  fusion  anyway?  First  is  its 
promise  of  an  unlimited  fuel  supply  . 
For,  once  a  fusion  plant  is  made  prac¬ 
tical,  the  oceans  become  our  fuel 
yard.  This  fuel,  deuterium  (or  heavy 
hydrogen),  is  estimated  to  be  plenti¬ 
ful  enough  in  the  sea  to  sustain  an 
energy  production  rate  a  thousand 
times  the  world’s  present  capacity  for 
a  billion  years. 

The  second  reason  to  push  for  a 
fusion  plant  is  that  the  reaction  is 
clean  compared  to  fission  plants. 


James  L.  Tuck  of  Los  Alamos  describes 
theories  developed  for  fusion  experiments 
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LICENSING  OF  OPERATORS 

H.  L.  PRICE.  ACTING  DIRECTOR  OF  REGULATION.  U.  S.  ATOMIC  ENERGY  COMMISSION 


1  UK  .Atomic;  Enkr(;y  Act  directs  the 
,\E(;  to  pre-scribe  uniform  condi¬ 
tions  for  licensing  individuals  as  op¬ 
erators  of  any  licensed  reactor.  The 
commission’s  regulations  provide 
that  a  reactor  licensee  shall  not  per¬ 
mit  the  manipulation  cif  the  controls 
of  a  reactor  by  a  person  who  is  not 
a  licensed  operator.  .\n  operator  is 
an  individual  who  actually  manipu¬ 
lates  the  controls,  or  who  directs 
another  to  manipulate  the  controls 
in  his  presence. 

No  minimum  education  or  exjje- 
rience  requirements  have  been  estab¬ 
lished  for  an  operator’s  license.  The 

Operations:  How  to 
train  and  license 
operators.  A  look 
at  nuclear  waste. 
Radiation  safeguards 

commission  gives  an  examination  to 
determine  that  the  applicant  can  op¬ 
erate  the  reactor  for  which  he  seeks 
a  license  in  a  safe  and  competent 
manner.  An  individual  who  seeks  a 
reactor  operator  license  submits  an 
application,  which  must  include  the 
following:  (1)  evidence  that  he  has 
learned  to  operate;  (2)  consent  of  the 


owner  to  use  tor  testing  purposes  the 
facility  for  which  a  license  is  sought; 
(3)  a  certificate  of  medical  examina¬ 
tion. 

After  the  application  is  reviewed, 
an  AEC  representative  is  assigned  to 
give  the  examination. 

This  consists  of  two  parts:  an  op¬ 
erating  test  and  a  written  examina¬ 
tion.  Normally  both  parts  are  given 
at  one  time,  although  this  procedure 
is  not  mandatory.  The  examination 
is  prepared  from  data  and  infcM'ma- 
tion  contained  in  the  hazards  report 
and  operating  manuals  of  the  reac¬ 
tor.  It  is  intended  to  test  the  follow- 

'hr: 

1.  The  applicant’s  understanding 
of,  and  familiarity  with,  the  reactor’s 
general  design  anti  operating  char¬ 
acteristics,  control  and  safety  sys¬ 
tems,  all  control-station  instrumenta¬ 
tion.  standard  operating  procedures, 
emergency  shuulown  system  and  pro¬ 
cedures  and  such  other  aspects  as 
may  be  important  to  the  safe  opera¬ 
tion  of  the  facility. 

2.  The  applicant’s  ability  to  read 
and  interpret  the  control  instrumen¬ 
tation  of  the  reactor  and  to  manipu¬ 
late  the  control  equipment  in  a  safe 
manner  and  the  knowledge  of  how  to 
operate  the  reactor,  including  opera¬ 
tion  under  emergency  comlitions. 

3.  The  applicant’s  knowledge  of 
procedures,  rules  and  regulations  on 
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Proposed  manning  table  for  a  :iflO-mK  nuclear  plant.— Courtesy,  General  Electric  Co. 


radiation  protection  of  personnel,  in¬ 
cluding  the  purpiose  and  function  of 
the  radiation  monitoring  equipment. 

Generally  speaking,  the  written 
examination  tests  the  applicant’s 
knowledge  of  specific  details  of  the 
facility  and  procetlures;  the  oper¬ 
ating  test  requires  a  demonstration 
of  his  ability  to  perform  the  steps 
necessary  to  operate  the  reactor  prop¬ 
erly.  The  latter  test  includes  per¬ 
formance  of  operations  listetl  on  the 
instrument  and  control  check  list; 
actual  operation  of  the  reactor;  rec¬ 
ognition  of,  and  actions  required  by, 
warning  signals;  proper  interpreta¬ 
tion  of  control  readings:  ojjeration 
of  necessary  auxiliary  systems;  prop¬ 
er  use  of  the  radiation  monitoring 
systems:  and  ability  to  carry  out  the 
normal  anti  emergency  procedures. 

When  examining  applicants  for 
license  to  operate  power  reactors, 
we  usually  limit  the  scope  of  the  ex¬ 
amination  to  those  portions  of  the 
over-all  facility  whose  operation  (or 
misoperation)  could  have  an  effect 
on  the  reactor,  or  result  in  the  re¬ 
lease  of  radioactive  material. 

Inasmuch  as  a  reactor  is  ctmsidered 
to  be  in  operation  at  the  time  of 
initial  loading  of  fuel,  it  is  apparent 
that  a  facility  must  have  some  licensed 
operators  before  the  reactor  “goes 
critical,”  that  is,  before  the  first  sus¬ 
tained  chain  reaction  takes  place. 
For  this  purpose  the  commission  will 
administer  a  "cold”  test  on  the  facil¬ 
ity. 

Presently  the  commission  issues  a 
single  license  to  reactor  personnel— 
that  of  reactor  operator.  For  some 
time  the  need  for  additional  classes 
of  licenses  has  been  recognized.  In 
particular,  the  commission  is  consid¬ 
ering  the  desirability  of  issuing  sep¬ 
arate  licenses  to  supervisory  opera¬ 
tors.  The  supervisor’s  examination 
would  cover  such  items  as  specifics 
of  the  facility  license  and  technical 
specifications,  procedures  remiired 
for  design  and  operating  mmlifica- 
tions,  reactivity  effects,  core  loading 
procedures,  fuel  and  control  rod  pro¬ 
gramming,  fuel  handling,  shielding 
requirements,  waste  disposal  and  a 
reasonable  knowledge  of  reactor 
principles.  Before  it  initiates  such  a 
change,  the  commission  would  fol¬ 
low  its  customary  practice  of  invit¬ 
ing  public  comment  on  a  published 
form  of  the  proposed  addition  to  its 
regulations. 


SEPTEMBER  1961  •  ELECTRICAL  WEST 

NUCLEAR  WASTE 

The  disposal  of  nuclear  waste  need  be  no  major 
obstacle  to  nuclear  plant  operators 

J.  S.  CORBETT.  CHIEF  RADIATION  OFFICER.  NUCLEAR  ENGINEERING  CO.  INC. 


Nh:i.k.\r  I’owKR  .Staiio.ns,  like  other 
industrial  users  ot  radioactive  mate¬ 
rials,  are  laceil  with  problems  that 
are  new  and  tlilferent  compared  to 
those  encountered  in  the  operation 
of  conventional  jxtwer  stations. 

During  operation  anti  mainte¬ 
nance  of  a  nuclear  power  station, 
personnel  who  perform  the  routine 
function  must  be  provideil  with 
equipment  to  protect  them  from 
radiation  hazards;  instrumentation  is 
requiretl  to  measure  radiation  levels; 
a  variety  of  ilosimeters  is  neeiletl 
to  measure  radiation  exposure  re¬ 
ceived  by  the  operating  personnel 
anti  prt)tective  clt>thing  anti  equip¬ 
ment  must  be  provided  tt)  prevent 
the  spreatl  of  ratlittactive  contami¬ 
nation  tt>  personnel,  equipment  and 
the  surrounding  areas. 

rite  routine  operation  of  a  nu¬ 
clear  jK)wer  station  alstt  tarries  with 
it  another  problem  that  is  peculiar 
to  tlie  nuclear  industry— the  tlisposal 
of  ratlit)active  wastes.  These  include 
mixed  fission  prt>tlucts  from  the  nu¬ 
clear  chain  reaction  anti  ratlioactive 
cttrrositin  prtHlucts  from  reactor 
tom|K)nents  and  coolant.  Waste  ma¬ 
terials  generatetl  during  operatit>n 
canntit  be  hantlletl  anti  disposetl  of 
in  the  normal  fashion  but  must  be 
packaged  anti  tlispttsetl  of  in  accttrtl- 
ance  with  rules  anti  regulations  pre- 
scribetl  by  the  .\EC;. 

There  are  companies  in  the  Unitetl 
.States  such  as  Nuclear  Engineering 
Co.  Inc.  ol  Pleasanton,  Talif.,  who 
provitle  a  witle  variety  of  services 
and  supplies  for  nuclear  plant  oper¬ 
ators.  These  inclutle  ratlioltigical  prt)- 
tective  clothing  supply  and  tlecon- 
taminatit>n.  ratlioactive  waste  tlis¬ 
posal,  tlecontamination  and  repair 
of  equipment,  radiation  protection 
consultation  and  a  w'itle  variety  of 
protective  equipment. 

Radiolttgical  prtttective  clothing 
services  provitletl  by  such  contracttns 
inclutle  the  pickup,  tlecontamination 
and  delivery  of  many  items  such  as 
coveralls,  heatl  coverings,  shtx?  ct)v- 
erings,  gloves  and  plastic  suits  of 
many  different  designs,  including 
suits  with  wholly  independent  air 
supplies.  When  using  these  services. 


the  jK)wer  statitm  operator  is  relievetl 
of  the  problems  involved  in  main¬ 
taining  supplies  and  particularly 
those  prtiblems  associated  with  the 
tlecontamination  of  the  protective 
clothing.  The  contractor  picks  up 
protective  clothing  at  customer  facil¬ 
ities  in  his  own  trucks  and  launtlers 
and  processes  them  to  insure  that 
they  are  safe  for  return.  .\11  items 
are  pre-monitored  tt)  determine  il 
there  is  any  high  level  contamination 
present.  If  so,  these  items  may  be 
tliscarded  as  radioactive  waste  or  jxir- 
tions  of  the  item  may  be  cut  away 
and  repaired.  Clothing  items  are  tie- 
contaminated  in  stainless  steel  wash¬ 
ers  using  detergents  that  have  l>een 
spetifically  compountletl  to  remove 
ratlioactive  ct>ntamination.  The  tle- 
contaniinatit)!)  pitness  is  very  sim¬ 
ilar  to  that  of  a  normal  ctmimercial 
laundry  with  the  exception  that  high¬ 
er  water  temperatures  are  required. 
.\11  protective  clothing  items  are 
carefully  monittiretl  for  residual  con¬ 
tamination  following  tlecontamina¬ 
tion. 

The  extreme  caution  necessary  in 
handling  anti  prttcessing  prt)tective 
clothing  tlt)es  increase  the  tt)sts.  Per 
use  t)r  unit  costs  of  the  clothing  run 
from  50  to  higher  than  the 

costs  for  normal  intlustrial  garment 
services. 

Nuclear  waste  contractors  also  prt)- 
vitle  ctnnplete  ratlioactive  waste  tlis- 
pt)sal  services.  These  services  are 
usually  tailored  to  each  customer’s 
requirements  with  the  specific  pur- 
[K)se  of  eliminating  as  many  of  the 
custttmer's  prttblems  as  {xtssible.  Dis- 
pt)sal  services  inclutle  providing  var¬ 
ious  stantlard  anti  specially  tiesignetl 
containers  properly  labeled  to  meet 
all  applicable  federal  regulations; 
pickup  at  customer  facilities  under 
the  directit)!!  of  technicians  who  are 
highly  trained  for  such  work;  the 
escortetl  transjxirtatittn  to  interim 
storage  facilities;  processing  into 
concrete  for  sea  disptisal  and  the  final 
movement  to  an  .\E(>  tlesignatetl  sea 
tlis|x)sal  site.  If  sea  tlisposal  is  not 
utili/etl,  the  packaged  waste  material 
is  trans|X)rtetl  to  AEC  land  burial 
sites  at  the  National  Reactor  Testing 


.\ll  liquid  radioactive  waste  must  be  so¬ 
lidified  and  placed  in  proper  containers 


Statittn  near  Idaho  Falls,  Idaho,  or 
to  Oak  Ridge,  Tenn. 

Liquid  ratlioactive  wastes  are 
picked  up  at  customer  facilities  ei¬ 
ther  in  ICO  approved  double  wall 
containers  for  small  volumes  or  in  a 
Bureau  of  Explosives  approved  cargo 
tank  for  volumes  of  1,(MK)  gal  or 
mt)re.  .\11  liquid  ratlioactive  wastes 
must  be  solidified  prior  to  tlis|x>sal 
at  sea  or  burial  at  .\EC  lantl  burial 
sites. 

Ca>sts  for  ratlioactive  waste  tlis- 
pt)sal  services  vary  accortling  tt)  the 
kintls  and  quantities  of  radit)i.st)tt)pes 
invt)lvctl.  .Stantlard  rates  for  small 
vt)Iumes  of  low  hazard  wastes  are 
.St).  10  per  cu  ft  for  solids  and  $1  |>er 
gallon  for  liquids. 

Nuclear  waste  contractors  also  pro¬ 
vitle  for  the  tlecontaminatit)n  and  re- 
|)air  t)f  equipment  such  as  motors, 
|)umps,  tfx)ls,  and  so  forth,  usetl  in 
nuclear  facilities.  When  failures  tx- 
cur,  the  repair  of  such  equipment  is 
ct)mplicatetl  because  of  the  radioac¬ 
tive  contamination  and  costs  are  con¬ 
siderably  greater  than  for  nonnu¬ 
clear  applications.  .Still,  repair  is 
economical  when  the  initial  high 
cost  of  such  equipment  is  consideretl. 


Latrr  these  containers  are  dumped  at  sea 
or  buried  at  desiypiated  AEC.  land  sites 
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Main  facilities  of  the  plutonium  recycle  program.  The  dome-shaped  structure  is  reactor,  square  building  is  fabrication  pilot  plant 


PLUTONIUM  RECYCLE  ADVANCES 


The  program  to  develop  technologies  to  use  plutonium  as  a  power  reactor 
fuel  moves  forward  as  Hanford’s  test  reactor  reaches  design  power  level 


R.  M.  FRYAR.  HANFORD  OPERATION.  GENERAL  ELECTRIC  CO. 


The  Ei.emkm  I’i.i  iomi  m  does  not 
exist  in  nature.  It  is  an  unavoidable 
by-product  of  the  fission  of  uranium. 
As  an  element  it  jjossesses  nuclear 
characteristics  similar  to  uranium  in 
that  it  can  fission  and  be  used  as  a 
fuel.  At  present,  the  government 
offers  nuclear  plant  operators  a  pay¬ 
ment  for  the  plutonium  by-product. 
Plutonium  credit  is  based  on  esti¬ 
mated  value  of  the  energy  obtain¬ 
able  from  plutonium  fueled  reactors. 
To  date,  knowledge  alxuit  plu- 

The  future:  Will  pluto¬ 
nium  recycle  extend 
fuel  supplies?  What  does 
direct  conversion 
offer?  How  do  industry 
leaders  view  it? 


ionium  fuel  is  miniscule. 

The  objective  of  the  plutonium 
recycle  program  is  to  obtain  basic 
knowletlge  for  use  in  developing 
a  system  whereby  plutonium  pro¬ 
duced  in  one  fuel  cycle  of  a  jxjwer 
reactor  would  be  used  to  enrich 
fuel  in  a  later  cycle  —  that  is,  it 
would  be  recycled. 

Hanford's  Plutonium  Recycle  Test 
Reactor  reached  its  design  power 
level  of  70  mw(t)  on  |uly  21,  1961, 
as  the  startup  testing  program  con¬ 
tinues.  PRl'R  is  heavy  water  cooled 
and  moderatetl  ami  is  the  principal 
facility  of  the  .AEC^s  plutonium  re¬ 
cycle  program,  which  is  being  con¬ 
ducted  by  the  Hanford  Laboratories 
of  Cieneral  Electric  Ca).  The  reactor 
is  currently  fueled  with  55  uranium 
oxide  elements  and  30  plutonium 
aluminum  alloy  elements.  It  is  the 
first  reactor  type  to  operate  under 
power  reactor  conditions  with  plu¬ 
tonium  as  a  substantial  {Ktrtion  of 


its  iuel. 

The  performance  of  the  PR'I  R 
to  dale  has  either  met  or  exceeded 
nuclear  design  expectations  and  has 
shown  that  the  reactor  is  easily  con¬ 
trolled  and  has  excellent  nuclear 
safety  characteristics.  V'arying  the 
moderator  (heavy  water)  level  as  a 
methml  of  reactor  power  control  has 
demonstrated  that  this  system  is  very- 
smooth  and  highly  desirable.  The 
rate  of  reactivity  addition  is  in  essen¬ 
tial  agreement  with  predicted  rates. 

.Accomplishment  of  emergency 
shutdown  by  dumping  the  modera¬ 
tor  from  the  reactor  core  is  more 
rapid  than  originally  anticipated. 
Moderator  dump  rate  tests  using 
one,  two,  three  and  four  dump 
valves  show  that,  when  any  one  or 
more  dump  valves  open,  the  mod¬ 
erator  level  will  fall  2  ft  in  less  than 
1.05  seconds,  rendering  the  reactor 
subcritical.  .Added  safety  factor  is 
that  over-all  temperature  and  void 
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DIRECT  CONVERSION  ^ 

A  promise  for  the  future 


coefficients  are  negative,  making 
any  power  excursion  self-limiting. 

Tests  of  the  shim  rocl  system  for 
controlling  long-term  reactivity  ef¬ 
fects  and  xenon  |x)isoning  have 
shown  that  strength  of  the  system 
is  in  agreement  with  calculations 
and  that  the  desired  amount  of  re¬ 
activity  control  is  readily  available. 

Performance  of  the  fuel  elements 
has  caused  little  or  no  difficulty. 
Heat  transfer  properties  of  the  ele¬ 
ments  are  excellent,  allowing  fuel 
cores  to  operate  at  or  beh)w  design 
temperatures.  One  UOa  fuel  element 
was  equipped  with  thermocouple 
junctions  in  the  centers  of  six  of  the 
19  rmls.  During  startup  at  5  mw  and 
again  at  10  mw  a  decreasing  tem¬ 
perature  drop  across  the  fuel  ele¬ 
ment  was  monitored.  This  may  in¬ 
dicate  the  desirable  progress  of  in¬ 
reactor  sintering.  This  occurred  at 
temperatures  much  lower  than  ob¬ 
served  in  corresponding  tests  out  of 
the  reactor.  This  is  the  first  large- 
scale  experiment  with  swaged  UO» 
fuel. 

The  power  distribution  with  the 
present  reactor  fuel  loading  is  in 
gocxl  agreement  with  predicted  val¬ 
ues.  This  distribution  is  character¬ 
ized  bv  a  peak  to  average  flux  ratio 
of  1. 3.' 

■Measurement  of  the  /ircaloy  proc¬ 
ess  tubes  for  tube  wall  thickness 
and  dimensions  of  the  insulating  gas 
gap  around  tubes  has  shown  nothing 
adverse  or  unexpected. 

Results  of  shielding  tests  run  at 
low  power  levels  indicate  adequate 
shielding  when  extra|x)lated  to  70 
mw.  Some  neutron  streaming 
through  gas  lines  penetrating  the 
bottom  shield  was  found  but  local¬ 
ized  cadmium  shielding  is  expected 
to  control  this. 

In  general,  no  major  design  defi¬ 
ciencies  that  could  impair  the  at¬ 
tainment  of  reactor  safety  or  life¬ 
time  have  been  uncovered.  Earlier 
problems  concerning  primary  cool¬ 
ant  quality  have  been  resolved. 

The  use  of  plutonium  as  a  reac¬ 
tor  fuel  enriching  agent  would  sub¬ 
stantially  increase  the  amount  of 
energy  available  from  the  world’s 
supply  of  fissionable  materials.  Sci¬ 
entists  and  engineers  working  with 
the  Plutonium  Recycle  Test  Reac¬ 
tor  will  develop  technology  for  using 
plutonium  as  a  fuel  and  will  seek 
to  establish  the  economic  feasibility 
of  the  plutonium  recycle  concept. 
All  phases  of  the  nuclear  fuel  cycle- 
including  fuel  fabrication,  the  rela¬ 
tionship  between  plutonium  fuel 
cycles  and  reactor  concepts,  and  fuel 
reprocessing— are  being  studied  in 
the  plutonium  recycle  program. 


Kor  Yi  \rs  I'rii.irv  .Mcs  have  dreamed 
of  the  direct  conversion  of  heat  into  elec¬ 
tricity  without  the  maze  of  steam  genera¬ 
tors.  turbines,  exciters,  condensers  and 
pumps  on  top  of  pumps.  I'he  recent  de- 
velo|jments  in  this  field  have  Ireen  extreme¬ 
ly  exciting  and  the  editors  were  privileged 
to  sit  down  and  talk  with  Hr.  R.  W.  Pidd, 
manager  of  direct  conversion  program.  Gen¬ 
eral  .\tomic  Division,  General  Dynamics 
f'.orp.,  a  few  weeks  ago  to  discuss  some  of 
the  success  and  some  of  the  problems  of 
this  program.  We  think  you  will  be  in¬ 
terested  in  these  questions  and  answers. 

Q.  Dr.  Pidd,  just  what  do  you  tnran  by 
direct  cortversiont 

A.  We  mean  conversion  of  heat  directly 
to  electricitv  with  no  intervening  stages  in¬ 
volving  rotatitig  machinery. 

Q.  What  approaches  are  you  taking 
toward  direct  comiersiont 

A.  We  have  two  primary  approaches; 
thermtielertric  and  thermionic.  Thermo¬ 
electric  devices  work  on  the  same  principle 
as  a  thermiKouplc— a  tentperature  differ¬ 
ence  across  a  semicottductor  material  causes 
a  current  to  flow.  We  have  developed  a 
number  of  converters  that  work  on  this 
principle  including  a  panel  for  converting 
solar  heat  to  electricity.  At  present,  such 
devices  are  limited  to  service  at  icm|>era- 
tures  under  600  C,  but  we  are  developing 
new  materials  that  will  permit  operation 
up  to  1,000  C  which  will  make  them  useful 
with  nuclear  reactors.  Thermionic  convert¬ 
ers,  on  the  other  hand,  are  inherently  high 
temperature  devices  that  operate  (mi  the 
same  principle  as  the  radio  tube. 

Q.  Which  phase  of  present  investigations 
seems  to  offer  the  most  promise  for  the 
power  industryf 

A.  Without  qticstitxi  the  thermionic  cell 
is  most  (nomising  for  real  ptower.  The  cell 
has  already  had  experimental  success,  giv¬ 
ing  10%  thermal  efficiency  while  still  in 
a  very  early  experimental  version. 

Q.  What  is  a  thermionic  cell? 

A.  It  is  a  diode  using  uranium  carbide 
as  a  cathode  with  cesium  vapor  added  to 
create  a  conducting  plasma.  This  diode, 
when  heated,  produces  an  electrical  cur¬ 
rent.  Ihe  cells  tested  to  date  have  Iteen 
operated  in  ettres  of  test  reactors.  However, 
the  cells  of  tomorrow  can  Ire  groupetl  to¬ 
gether  into  critical  masses  which  will  create 
their  own  heat  source.  .\  typical  module 
of  these  cells  the  size  of  a  single  fuel  ele¬ 
ment  for  ttKlay's  high  temperature  gas- 
cooled  reactor  would  produce  alrout  100 
kw  of  d-c  electrical  power. 

Q.  What  fundamental  research  has  to  be 
done  before  this  cell  can  become  a  com¬ 
mercial  power  producert 


A.  With  present  knowledge,  gained  in  a 
little  less  than  four  years,  we  can  design 
a  cell  that  is  efficient.  It  would  op¬ 

erate  at  1.H50  C  and  reject  heat  at  900  C. 
Sitch  a  unit  could  he  built  as  a  “topzper" 
elemettt— its  rejected  900  C  heat  would  run 
a  ctmventional  steam  plant.  This  would 
give  a  plant  with  an  estimated  over-all  effi¬ 
ciency  of  50%.  With  present  metallurgical 
lechnologv  1,K50  G  opreration  is  now  limited 
to  alxxit  1 .000  hours. 

However,  we  believe  the  metallurgical 
problems  will  Ire  licked  and,  once  we  have 
proven  out  a  prrolotypre  priant,  a  pxrwer  re¬ 
actor  could  be  very  pxrssible  in  the  1970s, 
or  prerhaprs  even  stwmer. 

Tomorrow’s  cell,  with  further  fundamen¬ 
tal  knowledge  to  Ire  gained,  working  at 
l,K50  C  inpnit  and  300  C  out,  giving  an 
over-all  efficiency  of  45%,  gives  great  hopre 
of  Irecoming  the  true  direct  converter  in 
the  prower  field. 

The  prortion  of  General  .Atomics  direct 
conversion  program  relating  to  central  sta¬ 
tion  prower  applications  is  Ireing  carried  on 
with  supprort  from  the  Rocky  Mountain- 
Pacific  Nuclear  Research  Group,  arinpxrsed 
of  the  following  eight  electric  utility  com¬ 
panies:  Arizona  Public  Service  Co.,  Cali- 
ferrnia  T.lectric  Power  C^.,  Pacific  Power  & 
Tight  C^o..  Portland  Cteneral  Electric  Cxr., 
Public  Service  (^o.  of  Cohrrado,  Public  Serv¬ 
ice  Car.  of  .New  Mexictr.  l^tah  Power  i 
Light  Co.,  and  Washington  Water  Power 
Co. 

.Also  suprpxrrting  the  direct  conversion  pro¬ 
gram  is  San  Diego  Gas  Electric  C.o. 

This  thermionic  cell  produces  an  electric 
current  when  heated.  Later  may  be  con¬ 
structed  to  prcrduce  its  own  heat  source 

CESIUM  CELL 
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NUCLEAR  LEADERS  COMMENT 

V _ ^ 

An  Electrical  West  Seminar—  The  editors  seek  answers  to 
questions  concerning  the  future  of  the  industry 


Wt  ashed  Dr.  Seabotf’,  “At  the  present 
time,  the  A  EC  exercises  both  policy  and 
regulatory  functions  in  the  power  reactor 
field— that  is,  it  has  a  reactor  dei<elopment 
program  as  well  as  licensing  and  safety  reg- 
itlations.  ito  you  foresee  a  time  when  the 
A  EC  will  turn  the  development  and  con¬ 
struction  program  over  to  the  irulustry,  re¬ 
taining  to  itself  only  the  regulatory  powersT" 

"  I  he  Atomic  Kiierg\  \ct  ot  I9.'>4  plates 
ii|X)n  the  .AEC  the  res|K>nsil)ilitv  lor  'the 
tievelopment.  use  aiul  conturl  ol  atomic 
eiierRS  to  promote  world  |>eate,  improxe 
the  fteneral  welfare,  iiit  lease  the  standard 
of  living;,  and  strengthen  free  com|jetition 
in  private  enterprise.'  I  hese  ini|M)rtant  re¬ 
sponsibilities  are  in  addition  to,  as  stated 
in  the  ait,  'the  paramount  objective  of 
inakint;  the  maximiiin  contribution  to  the 
common  defense  and  sc*curit\ .' 

"Regulation  of  the  uses  of  atomic  energv 
is  a  basic  element  in  the  commission's  re- 
s|x>nsibilities.  and  there  must  lie  an  ade- 
tpiate  regulaton  program  to  protect  the 
public  interest.  Ibe  other  objectives  of 
the  .\tomic  Knergv  .\ct,  however,  are  so 
im|Mirtant  that  I  do  not  antitipate,  for  the 
foreseeable  future  (s;iv,  1(1  vears)  that  the 
AEC.  would  limit  its  role  in  nuclear  devel¬ 
opment  solelv  to  the  regulation  of  the  nu- 
tlear  industrv, 

"  I  he  national  inteiest  retpiires  that  the 
I'nitetl  Slates  maintain,  and  if  |M>ssible  itn- 
piove.  its  plate  in  the  forelroni  of  nuclear 
develtipniein.  To  achieve  this  objective,  I 


believe  that,  for  some  time  to  come,  there 
must  tie  government  sponsorship  of  research 
and  development  programs  of  such  broad 
sco|ie  that  individual  industrial  firms  could 
not  lie  expected  to  finance  them. 

"Of  course,  there  will  be  areas  for  which 
res|xinsihilitv  can  lie  assumed  almost  whol¬ 
ly  bv  industrv.  .As  reactor  designs  liecome 
proven,  industrv  can  and  should  take  over 
the  task  of  putting  nuclear  jxiwer  to  work 
in  the  I’nitetl  States.  But  it  is  not  enough 
to  sitip  with  a  'proven  reactor.’  We  are  at  an 
earlv  stage  of  reactor  development,  and  it 
should  lie  iNissible  to  make  many  signifi¬ 
cant  advances  in  reactor  design.  The  re¬ 
search  anti  development,  together  with  the 
design,  construction  and  testing  of  new 
prototv |ie  reactors,  will  continue  to  lie  verv 
exjiensive.  I  lielieve  it  is  in  the  national 
interest  to  carrv  this  work  forward  at  a 
more  rapid  pace  than  industrv  alone  could 
sup|Hirt. 

"The  commission  also  has  responsibilities 
in  suth  fields  as  phvsiial  research,  biologv 
and  medicine,  isotojies  development,  and 
training  and  education.  C.oortlinatetl  na¬ 
tional  programs  in  these  areas  are  netes- 
sary  to  achieve  the  promise  of  the  {leaieliil 
uses  of  atomic  energv.  I  lielieve  that  the 
commission's  |ntigrani  to  ftister  interna¬ 
tional  ctMiiR-raiion  in  nuclear  deveUipment 
is  also  im|Mirtant. 

".Atletj ua te  regulation  must  accompanv 
the  increasing  ttse  of  atomic  energv.  Reg¬ 
ulation  is  an  essential  asixxt  of  the  com¬ 
mission’s  rcs|xinsibilitv  to  protett  the  pitb- 
lic  health  and  safety— and  there  is  no  re- 
s|Minsibility  that  we  take  more  seritnislv 
than  this  one.  Jtisi  as  other  programs  will 
ibange  with  time,  so  there  inav  lie  an 
evolution  in  the  commission’s  regulatorv 
activities.  I’ossibly.  at  stime  time  in  the 
future  the  commission's  regulatorv  func¬ 
tion  may  tie  given  inde|iendent  status  in 
another  government  IkhIv.  I  doubt  that 
it  will  ever  lie  (xissible  t<i  eliminate  the 
safety  regulation  of  nittiear  lacilitic's.  al¬ 
though  the  netessarv  regulations  may  lie 
refined  and  narrowetl  as  more  e\|ieiiente 
is  gaineil  in  the  dc’sign,  const riiciitin  and 
ofieration  of  reactors.  I  alsti  doubt  that 
there  will  lie  a  time  when  the  research  and 
developmental  as|ietts  ot  atomic  energv 
will  lie  placed  entirely  in  private  hands, 
rite  acceleration  of  our  scientific  progress 
is  a  national  necessity,  and  it  must  Ik*  at- 
lomplished  through  the  joint  efforts  ol  the 
government,  industry,  and  our  educational 
and  research  institutions.” 

UR.  GLENN  T.  SEABORG,  Chainnati. 

.A.  Atomic  Energy  Commission 


H'e  asked  Itr.  Pittman,  “Please  outline  the 
goals  of  the  Atomic  Energy  Commission’s 
Power  tiemonstration  Reactor  Program.” 


DR.  FRANK  PITTMAN,  Director,  Divi¬ 
sion  of  Reactor  Development.  V.S.  Atomic 
Energy  Commission 


".At  the  jnesent  time  nuclear  |Miwer  is 
produced  in  custom-buiU,  complex  plants 
that  are  costly  to  build  and  operate  lie- 
cause  of  their  retpiirements  for  s^iecial 
fuels,  materials,  safety  anti  technology.  The 
tremendous  capital  costs  make  it  netessarv 
for  titililies  to  amortize  nuclear  stations  as 
base-ltiad  |Kivvcr  sources  over  the  lifetime 
of  the  plants  to  achieve  acceptable  |M>wei 
losis. 

"  lo  make  nuclear  |xiwei  iom|ietitivc  in 
the  I’nitetl  States  we  must  take  full  advan¬ 
tage  of  all  the  engineering  and  mcxhanical 
kntiw-htiw  of  tiur  science  and  intlustry  to 
simplifv  design,  tti  decrease  txinstriictitin 
ctists,  tti  intrease  thermal  efliciencies.  to 
make  maximum  use  of  fuel,  and  to  mini¬ 
mize  n|ieratitin  anti  maintenance  costs.  This 
job  will  ntit  lie  acctimplishetl  tivernight  with 
the  ctinstructitin  tif  a  few  ex|ierimental  anti 
prototyiK-  plants.  It  will  only  have  lieen 
startetl  when  mtire  (xiwer  stations  have  lieen 
built  anti  have  reached  et)uilibrium.  Never¬ 
theless,  we  are  ttmvinred  that  nuclear  |xivvei 
can  lx?  a  major  factor  in  meeting  the 
new  generating  ret]tiirenients  of  the  I'nitetl 
States,  and  ottr  nuclear  development  pro¬ 
gram  stems  from  this  convictitin. 

"  The  kev  tti  prtigress  in  nuclear  |xiwei 
prtxluctitin  is  imprtivetl  anti  demonstratetl 
technology.  We  did  ntit  even  know  that 
stime  of  tiiir  problems  existed  until  atomic 
fission  and  turlxigcnerating  et|uipment  were 
first  united  for  ]xiwer  protltiction  in  1951. 
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1  here  was  lU)  need  (or  materials  capable 
<if  operating  in  an  environment  of  extreme¬ 
ly  high  temperature,  pressure  and  radiation 
prior  to  the  era  of  nuclear  power  and,  with¬ 
out  this  neetf,  vast  areas  of  materials  tech¬ 
nology  remained  unexplored.  Therefore, 
the  emphasis  of  our  program  has  been  on 
the  development  of  this  technology,  which 
can  enable  us  to  achieve  increased  capabil¬ 
ity  in  the  generation  of  nuclear  power. 

"C'.oncurrently  with  our  development  of 
materials  we  have  had  to  determine  the 
technical  feasibility  of  various  reactors  and, 
after  verifving  this,  determine  the  economics 
of  each. 

"  I  he  development  program  is  carried  out 
in  commission,  educational  and  private  lab¬ 
oratories  and  through  construction  and  op¬ 
eration  of  experimental  and  prototype  re¬ 
actors. 

"Several  reactor  systems  that  appear  to 
offer  promise  of  picKlpcing  economically 
com|>etitive  nuclear  power  are  l>eing  ex- 
amineci.  When  clas.sificHl  according  to  cool¬ 
ants.  the  major  reactor  systems  can  l>e  iden¬ 
tified  as  light-water-cooled  reactors  (these 
include  pressuri/ed  and  Iroiling-water  sys¬ 
tems)  and  organic-cooled,  sodium-cooled, 
gas-cooled  and  heavv-water-cooled  reactors.” 

Source:  Science,  Vol.  No.  133,  No.  3464,  by 
(•ermission. 

IfV  askrd  Dr.  SigrI,  “is  there  any  one  fun¬ 
damental  obstacle  in  the  path  of  future 
derelopment  of  the  atomic  power  reactor 
programf" 

“  I  hete  ap|K'ar  to  be  no  fiindatnental 
olrstacles  preventing  the  economic  utili/a- 
tion  of  nuclear  energy  for  the  prcNiuction 
of  electric  |K>wer.  Technical  probletns  that 
we  faced  10  years  ago  in  a  nutniter  ol  svs- 
tems  now  a|y|)eat  largely  overcome  as  a 
result  of  the  extensive  development  pro¬ 
grams  s|M>nsored  by  government  and  in- 
dustrv.  Satisfactory  fuel  tnaterials.  es|K'rial- 
ly  uranium  oxide  for  water-  and  organic- 
ccMtled  reactors,  and  uranium  carbide  for 
scHliutn-aM>lecl  systetns  have  Iteen  developed. 
C'cMilant  tc*cbnologv  is  well  advanced.  ()|>cr- 


ating  experience  w  ith  all  ol  the  1'.  S.  [x>wei 
reactor  types  has  f>een  encouraging.  Dur¬ 
ing  the  development  iiericKl  there  have 
lieen  complex  internal  (xrlitical  considera¬ 
tions,  and  questions  of  international  pres¬ 
tige,  which  have  adored  and  to  some 
degree  influenced  and-  even  occasionally 
oltscureci  the  true  status  of  nuclear  energv 
in  relation  to  the  utility  industry.  TcKlay. 
however,  several  sv stems  appear  capable  of 
competing  with  the  cost  of  energy  frotn 
conventional  sources  in  regions  of  the 
I’nited  States  where  fuel  costs  are  high. 

“The  problem  of  sites  for  large  nuclear 
|M)wer  stations  remains  substantial,  but  may 
turn  out  to  Ire  less  severe  than  for  large 
conventional  plants.  I'hermal  stations  hav¬ 
ing  single  units  of  3(N)  mwe  and  alrove, 
and  designed  to  ultimately  accommcxlate 
|>erha|>s  1 .200  mwe,  must  Ire  Icwated  (airly 
near  their  populous  load  centers  to  avoid 
exces-sive  transmission  line  costs.  This  re- 
cpiirement  for  proximity  to  the  load  center 
is  frecpiently  in  conflict  with  other  require¬ 
ments  arising  from  air  |Millution  controls, 
need  for  large  amounts  of  rending  water, 
and  annual  fuel  transportation  and  supply 
in  megaton  t{uantiiies.  .\s  we  gain  more 
experience  with  the  safety  of  nuclear  plants, 
and  better  understand  and  accept  their  in¬ 
herently  safe  features,  the  site  problem  for 
large  stations  mav  actually  he  alleviated. 
Fur  example,  underground  IcKation  of  a 
nuclear  reactor  and  its  radioactive  heat 
transfer  system  should  lie  feasible  even 
within  the  confines  of  tvpical  large  ritic^>. 
Such  a  IcKation  would  simultaneously  take 
rare  of  the  safety  criteria  for  the  nuclear 
plant,  minimi/e  transmission  costs,  avoid 
air  |>ollution  from  combustion  products, 
and  eliminate  major  fuel  trans|)ortation 
and  storage  preddems  of  increasing  severitv 
in  large  conventional  stations. 

"I  am  convinced,  therefore,  that  there 
are  no  significant  technical  or  economic 
cdrstacles  to  the  acceptance  erf  nuclear  |)ower 
in  a  growing  numirer  of  utility  svstems.  and 
that  in  fact  nuclear  stations  mav  eveniuallv 
have  fewer  site  (mddems  than  conventional 
stations.” 

.4  statement  from  Dr.  Fink's  testimony  be¬ 
fore  the  Joint  Committee  on  Atomic  Energy. 

"To  help  bring  about  widerspread  use 
atid  acceptance  of  nuclear  power  we  need 
at)  enligbtened  and  understanding  public. 

"To  achieve  this  goal,  we  must  answer 
searching  cjucrstions  that  are  sometimes  asked 
by  the  public  tcNlay. 

"How  safe  are  leactors?  Can  thev  ()e 
locatcxf  on  electric  utility  svstems  without 
|>eril  to  the  public?  Should  nuclear  plants 
Ih-  built  only  at  IcMations  remote  from 
renters  of  |x>pulation> 

"  These  are  legitimate  cpiestions.  '1  hey 
must  Im*  faced.  Public  confidence  cannot 

DR.  SIDNEY  SIGEL,  VUe  President, 
Atomics  International  Dh’ision,  North 
American  Ax’iaticm  Inc. 


DR.  LYMAN  R.  FINK,  General  Manager, 
.itomic  Products  Dh'ision,  General  Electric 


lie  built  on  ignorance  or  bv  hoping  that 
the  tough  cpiestions  will  somehow  go  away. 
.\s  a  businessman,  I  lielieve  that  a  success¬ 
ful  enterprise  cannot  lie  built  except  on 
the  foundation  of  public  understanding. 
Public  apprehension  can  lie  tnore  derisive 
than  economics  in  the  growth  of  the  |>eace- 
ful  atom. 

"The  general  view  of  knowlecfgeable 
|>eople  is  that  the  objective  tacts  cto  war¬ 
rant  a  high  degree  of  as.suratice.  Ciovern- 
tnent  ancf  industrv  broacfly  have  concludecf 
that  the  national  interest  requires  an  ag¬ 
gressive  effort  to  develop  nuclear  |)ower  as 
an  integral  part  of  the  country’s  electric 
generating  capability.  I  believe  that  a  fully 
informed  public  would  reach  the  same 
conclusions. 

"Ralanced  pic^sentations  and  considera¬ 
tions  of  a  safety  problem  are  necessarv. 
Denial  or  minimi/ing  of  the  padviem  woulcf 
lie  unthinkable.  .At  the  same  time,  risks 
ncred  to  t>e  evaluated  objectively  and  placed 
in  proper  perspective.  In  the  name  of 
safety  we  could  inflict  greater  harm  by 
withholding  the  lienefits  of  atomic  energv. 

"The  public  should  be  fully  informed  of 
the  exhaustive  and  meticulous  government 
safety  reviews  applied  to  licensed  projects. 
They  should  understand  the  vital  stake 
which  the  atomic  industry  in  its  own  inter¬ 
est  has  in  nuclear  safetv.  Thev  should  be 
aware  of  the  searching  anaivses  and  the 
development  of  standards  for  the  safe  oper¬ 
ation  and  design  of  reactors.  They  should 
know,  e.g.,  that  Hanford  is  ten  times  as 
safe  as  the  average  of  all  industry.  Irrespon¬ 
sible  statements  shoidd  not  go  unchallcmgeci, 
(Mherw'ise  Congress  mav  not  lie  able  to  spur 
the  orderly  growth  of  atomic  power. 

"T  he  right  paths  will  be  taken  and  public 
confidence  will  be  fortificxl  through  public 
enlightenment.  To  this  objective  we  are 
glad  to  pledge  our  continued  suppoit.  The 
task  of  informing  the  public  candidly  and 
fairly  is  a  joint  resi>onsibility  of  industry, 
of  the  executive  and  legislative  branches  of 
government  and  of  the  engineering  and 
scientific  commiinitv." 
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THE  FUTURE--- AN  APPRAISAL 

In  the  grey  areas,  a  race  with  transmission 


I  Firri  RE  <)l  nuclear  jxjwer  lor 
the  generation  of  electricity  in  the 
West  will  depend  on  the  growth 
in  the  area’s  electric  energy  require¬ 
ment  and  the  relative  price  of  nu¬ 
clear  power  compared  with  fossil 
fuel  jxiwer  and  availability  of  hydro. 

Future  Requirements 

1  he  growth  ol  the  Western  states 
continues  unabated  with  19(>0  being 
another  record  year.  The  19()0  cen¬ 
sus  showed  26.9  million  persons  liv¬ 
ing  in  the  Wc*st,  an  increase  of  7.3 
million  over  the  1950  census.  By 
1975  the  population  of  the  West  is 
expectetl  to  reach  39  million. 

During  19()0  this  area  produced 
147  billion  kwh  from  an  installed 
electric  generating  capacity  of  31 
million  kw.  About  56^  of  this  en¬ 
ergy  was  pnxluced  at  hydroelectric 
installations.  The  remaining  por¬ 
tion  was  supplied  from  fossil  fuels 
with  natural  gas  being  the  largest 
contributor. 

By  1975,  the  total  electric  energy 
requirements  of  the  West  are  ex¬ 
pected  to  reach  362  billion  kwh  and 
by  1990  should  reach  891  billion 
kwh.  Electric  generating  capacity  in 
1975  is  estimated  to  be  72  million 
kw'  and  167  million  kw  by  1990. 

To  determine  what  the  future 
holds  for  nuclear  pt)wer  it  is  first 
necessary  to  analyse  the  availability 
of  the  conventional  methmls  for  pro¬ 
ducing  electricity. 

One  consideration  is  the  potential 
for  additional  hyilroelectric  generat¬ 
ing  capacity.  At  the  end  of  1960  this 
area  had  18  million  kw  of  installed 
hydroelectric  capacity.  The  Federal 
Pow'er  Commission  reports  that  the 
total  hydro  potential  in  this  area  is 
68  million  kw.  \  part  of  the  50 
million  kw  of  undeveloped  capacity 
cannot  be  economically  developed. 


L. 


As  time  ^oes  b),  distance  from  coal-fired 
steam  f;eneration  becomes  less  important 


Even  il  all  ol  this  potential  were 
developetl,  it  would  meet  only  40^ 
of  the  total  1990  requirement. 

Of  the  fossil  fuels  used  for  ther¬ 
mal  generation,  coal,  oil  and  natural 
gas  are  now  being  used  in  sizable 
quantities.  .Although,  at  the  present 
time  in  the  West,  coal  ranks  at  the 
bottom  of  the  list  in  usage,  from  the 
standpoint  of  reserves  il  is  at  the  lop. 
Estimated  recoverable  coal  reserves 
in  the  West  total  about  330  billion 
tons.  To  visualize  the  magnitude  of 
these  reserves  it  is  interesting  to  note 
that  this  quantity  of  coal  would  sup¬ 
ply  the  VVest’s  1990  electric  energy 
requirements  for  at  least  740  years. 

Certainly  some  of  this  coal  will 
be  iledicated  to  uses  other  than  the 
production  of  electricity,  such  as 
coking  and  higher  uses  of  coal  chem¬ 
istry.  It  is  also  possible  that  a  por¬ 
tion  of  this  coal  will  be  used  in  other 
parts  of  the  country.  Nevertheless, 
this  coal  reserve  represents  a  tre¬ 
mendous  energy  source  and  nuclear 
power  must  compete  with  coal  on 
the  basis  of  cost  and  not  on  the 
basis  of  a  dejiletion  of  coal. 

Fossil  Fuels 

.At  the  present  time,  oil  and  nat¬ 
ural  gas  are  the  major  fuels  used 
tor  thermal  generation.  Reserves  ol 
these  fuels  are  only  about  l*/f  of  the 
coal  reserves.  These  fuels  are  pres¬ 
ently  being  transported  into  the 
West  from  other  areas  to  supple¬ 
ment  local  supplies.  Even  with  con¬ 
sideration  of  supplies  of  oil  and  gas 
from  outside  the  West,  it  is  doubt¬ 
ful  that  these  fuels  can  compete 
with  nuclear  power  in  the  long  run 
because  of  other  preferred  uses,  costs 
of  trans|X)rtation  and  relatively  lim¬ 
ited  reserves. 

In  addition  to  the  conventional 
fossil  fuels,  this  area  contains  vast 
quantities  of  oil  shale  that  consti¬ 
tute  a  major  energy  resource  com¬ 
parable  to  the  area’s  coal  reserve. 
However,  at  the  present  time  only 
a  small  portion  of  this  reserve  is 
believctl  to  be  economically  recover¬ 
able.  For  this  reason,  and  because 
large  commercial  extractions  of  oil 
from  shale  have  not  been  startetl, 
it  is  unlikely  that  oil  shale  will  be  a 
serious  competitor  of  nuclear  power. 

The  present  uranium  reserve, 
through  the  use  of  breeder  reactors. 


is  potentially  a  larger  energy  re¬ 
source  than  coal,  but  not  enough 
larger  to  make  this  the  basis  for 
the  long-term  superiority  of  nuclear 
pow’er.  F'or  nuclear  power  to  be¬ 
come  a  major  source  of  electrical 
energy,  it  will  have  to  win  out  on 
the  basis  of  cost. 

It  is  doubtful  that  nuclear  power 
plants  can  compete  with  the  bus  bar 
cost  of  electricity  protluced  at  large 
steam-electric  plants  located  at  the 
West’s  major  coal  fields.  However, 
the  West’s  major  load  centers  are 
not  located  at  these  fields  and  long¬ 
distance,  high-voltage  electric  trans¬ 
mission  is  required  to  deliver  elec¬ 
trical  energy  produced  at  the  coal 
fields  to  the  major  load  centers. 

The  choice  may  eventually  be¬ 
come  one  of  building  large  coal- 
fired  plants  located  at  the  coal 
fields  plus  high-voltage  transmission 
lines  vs  building  nuclear  plants  lo¬ 
cated  relatively  close  to  the  load 
centers. 

The  amount  of  nuclear  power 
that  can  be  expected  in  the  future 
will  depend  on  the  advances  made 
in  reducing  nuclear  power  costs  vs 
advances  in  reducing  the  costs  of 
EHV'  transmission.  Greater  advances 
can  probably  be  expected  in  reduc¬ 
ing  nuclear  }>ower  costs  than  in  re¬ 
ducing  transmission  costs,  so  time 
should  favor  nuclear  power. 

The  favorable  cost  of  the  345-kv 
line  from  Four  Corners  to  Phoenix 
now  umler  construction  by  Arizona 
Public  Service  indicates  that  trans¬ 
mission  line  cost  reductions  are  a 
long  way  from  the  ultimate. 

The  break-even  point  between  the 
cost  of  electricity  from  a  nuclear 
plant  and  the  cost  of  electricity  from 
a  coal-fired  plant  may  become  one 
of  distance  between  major  load  cen¬ 
ters  and  major  coal  fields  vs  time  as 
shown  in  the  adjacent  curve. 

The  VV’est  Coast,  where  most  of 
the  nuclear  power  development  has 
taken  place  and  where  the  distance 
to  major  fossil  fuel  sources  is  great, 
will  be  the  first  part  of  the  West  to 
find  large  nuclear  power  stations  the 
most  economical  sources  of  electric¬ 
ity.  By  the  same  token  the  Rocky 
Mountain  states,  due  to  the  large 
coal  reserves  located  there  and  the 
shorter  transmission  distances  to 
load  centers,  will  not  reach  this 
point  for  many  years. 


GENERAL  ELECTRIC  ANNOUNCES  ... 

■9 

PERMALEX°65  . 
DISTRIBUTION  1 
TRANSFORMEIl  | 

Switch  to  65C  operation  enables  utilities  ^ 

to  take  full  advantage  of  General  Electric's  i 

Permalex  transformer  insulation  system  ... 

with  no  change  in  operating  practice  ^ 

GENERAL^p  ELECTRIC 


Forty  pounds  lighter  and  five  inches  shorter: 
this  is  how  the  25-kva,  7200-volt  PERMALEX 
65  distribution  transformer  compares  with 
its  55  65C  predecessor.  Similar  reductions  in 
size  and  weight  are  made  on  all  PERMALEX 
65  transformer  ratings.  This  new,  smaller,  and 
lighter  transformer  offers  substantial  savings 
to  .electric  utilities  on  “joint  use”  poles,  as 
well  as  in  installation,  changeout.  and  inven¬ 
tory  costs. 


SMALLER  SIZE. 
LIGHTER 
WEIGHT 


S5/65C  1 

I 

BBP 

rl' 

65C 

43  inches 

4 

'  38  inches 

25/2S 

450  lbs. 

1 

L 

410  lbs. 

Redesign  of  General  Electric's  Pernialex  trans¬ 
former  into  the  single-rated  PERMALEX  65 
design  also  brings  new  reductions  in  utility 
distribution-system  operating  cost.  Copper  and 
iron  losses  have  been  lowered  and.  through 
lower  impedance,  regulation  is  improved. 
These  improvements  will  help  utilities  meet 
increasing  loads  and  their  requirements  for 
better  voltage  and  service  continuity — with 
greater  economy  and  reliability. 


With  the  introduction  of  the  PERMALEX  65 
distribution  transformer,  General  Electric 
continues  its  program  of  passing  manufactur¬ 
ing  cost  savings  on  to  utilities  in  the  form  of 
lower  purchase  price.  Chart  of  popular  25- 
kva,  7200-volt,  no  tap  rating  (below)  illus¬ 
trates  how  G.E.’s  initiative  in  sharing  cost 
savings  has  lowered  utility  capital  expendi¬ 
ture  on  distribution  transformers  since  1957. 
Price  reductions  have  been  made  on  all 
PERMALEX  65  transformers  in  preferred- 
kva  ratings. 


PRICE  HISTORY 
OF  25-KVA,  720O-VOLT 
DISTRIBUTION  TRANSFORMER 
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C^ainirthyUt^  kraft  iisuiation,  heart  of  G.E.'s  transfnrraer  insula¬ 
tion  3)  stem^^^eas  developed  by  skilled  dbemist~  in  G^^ral  Ellectric’s 
dntobution  transfocmer  inaukition  Isbontory  in  Pittsfield,  Mass.  The 
new  PERM  ALEX  65  design  makes  fuU  use  of  G.E.’8  thermally 
superior  insulation  system,  permitting  jkw  reductions  in  size,  weight, 
and  purchase  price  of  disfribittion  transformers. 

Lower  total  owning  co^  for  <Rstribution  transformers  is  a  prime 
General  Electric  objective.  HiiUorically,  the  stage  was  set  for  the 
65C-rated  transformer  in  May,  1959,  when  General  Electric  an¬ 
nounced  its  high-temperature  Permalex  transformer  insulation  system. 
Then,  in  1960.  G.E.  introduced  its  “dual-kva”  rating.  A  second  kva 
rating  was  assigned  to  Permalex  tranaformers,  based  on  65C  average 
winding  rise.  This  served  as  an  intermediate  step  to  the  development 
of  today’s  single-rated  65C  unit. 

-  General  Electric’s  new  PERMALEX  65  transformers  cost 
less  to  purchase,  to  install,  to  operate,  and  to  change 
out.  This  is  Lower  Total  Owning  Your 
(i  F.  sales  engineer  has  the  complete 
Se<-tion  482-25.  General 
Eler'trir  Company,  Stdtenec- 
tady  N.  Y. 


Vngrtis  Is  Our  Most  Important  Product 


ELECTRIC 


ULTRASONIC  SCRUBBERS  clean  tiny  component  parts 
fast.  This  beats  slow  and  costly  old-fashioned  ways, 
solves  problem  for  precision  equipment  makers. 


PHOTOELECTRIC  SNIFFERS  smell  out  smoke — then  sum¬ 
mon  the  fire  brigade,  turn  off  ventilation  systems,  turn 
on  sprinklers,  shut  down  equipment,  even  close  doors. 


AUTOMATIC  FILLER-UPPERS  fill  all  types  of  containers  ELECTRONIC  COUNTERS  count  anything  —  hippos  to 
accurately  and  quickly — even  measure  and  mix  liq-  hula  hoops ...  tackle  practically  any  counting  prob- 

uids. Perfect  for  beverages, chemicals, drugs, foods...  lem  with  ease.  Lots  of  industries  are  adopting  them. 


There  are  thousands  of  electronic  devices 
that  make  work  easier,  safer  and  more 
productive.  Call  us  for  information  on 
“thingamajigs’'  that  apply  in  your  field. 


fiiei/le  Gas  and  Electric  Cot 


^4 

Here's  how  the  Kearney 
Power-operated  Tool  works 


After  correctly  positioning  the 
Kearney  Power  -  operated  Tool 
on  the  connector,  the  lineman 
squeezes  a  small  rubber  bulb 
conveniently  attached  to  his 
belt.  Air  pressure  from  the  bulb 
closes  a  switch  to  start  a  small 
motor-driven  hydraulic  pump  on 
the  ground.  High-dielectric  hy¬ 
draulic  fluid  flows  through  a 
non-conducting  pressure  hose, 
advancing  the  ram  and  closing 
the  dies  to  make  the  indent.  To 
retract  the  dies,  the  lineman 
simply  releases  his  finger  pres¬ 
sure  on  the  bulb. 

An  optional  hand  switch  control 
is  also  available  which  permits 
an  operator  on  the  ground  to 
control  the  pump  on  signal 
from  the  lineman  making  the 
installation. 


\ 


PC 

Cable 

Cutter 


KEARNEY 
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YOU  OF  VALUABLE  MAN-HOURS! 

Kearney  Power- operated  Tools  take  the  'muscle' out  of 
compression  installations,  increase  work  output,  reduce  labor 
costs ...  and  often  pay  for  themselves  in  a  month  or  less  I 


Kearney  Power-operated  Hydraulic  Compression 
Tools  make  fast,  light  work  of  any  compression  fit¬ 
ting  installation . . .  hot  or  cold.  By  simplifying  in¬ 
stallation  and  reducing  lineman  fatigue,  Kearney 
Power -operated  Tools  enable  power  companies  to 
effect  sizeable  reductions  in  compression  connector 
installation  costs. 

In  use,  the  lineman  merely  positions  the  KeaiTiey  Tool 
on  the  connector  and  squeezes  a  small  rubber  bulb  to 
actuate  a  portable  motor-driven  hydraubc  pump  on 
the  ground  below.  The  Kearney  Power-operated  Tool 
does  the  rest,  without  further  lineman  effort  other 
than  to  reposition  the  tool  for  the  next  indent.  Com¬ 
plete  compression  of  the  fitting  can  be  made  in  less 
than  30%  of  the  time  ordinarily  required  by  a  lineman 
using  the  most  efficient  hand-operated  tool. 


Kearney  PH-1  and  PH-2  Power-operated  Compres¬ 
sion  Tool  Heads  and  the  Power-operated  Cable  Cutter 
can  be  hotstick-mounted  to  make  installations  on  en¬ 
ergized  conductor... or  they  can  be  hand-held  for  cold 
work.  Using  Kearney  hotstick-mounted  Power-oper¬ 
ated  Tools,  linemen  can  install  connectors,  deadends, 

or  sleeves _ and  cut  ACSR  or  standard  conductor 

up  to  in  diameter... at  any  angle... with  greater 
speed ...  at  greater  distances  from  the  pole . . .  and 
with  greater  safety  when  working  on  energized  lines 
. . .  than  has  ever  before  been  possible  with  hand- 
operated  tools. 

An  investment  in  Kearney  Power-operated  Hydraulic 
Compression  Tools  will  quickly  pay  for  itself  in  labor 
savings  and  increased  work  output.  A  demonstration 
will  convince  you. 


Three  Tool  Heads  and  a  Powerful  Cutter  Head,  interchangeable  in  seconds  without  tools,  offer  unlimited  versatility 


for  bottor  coostruttion . . .  safor  maintoaanto . . .  spocify  KfAHMEf  products 

JAMES  R.KEARNEY  CORPORATION 

AZZA~A2  Clayton  Avenua  •  St.  Louis  10,  Missouri 


PLANTS  AT:  ST.  LOUIS  •  MELROSE  PARK,  ILLINOIS  •  FAYETTEVILLE,  ARKANSAS  •  GUELPH,  ONTARIO,  CANADA  •  ST. THERESE,  QUEBEC,  CANADA 


The  Kearney  PH-1  and  PH-2  power-operated 
indenting  heads  shown  above  use  the  same 
dies  as  Kearney  WH-1  and  WH-2  hand-oper¬ 
ated  hydraulic  tools  .  . .  differ  only  in  their 
maximum  working  ranges.  For  instance,  the 
PH-1  Tool  accommodates  a  range  of  alumi¬ 
num  Squeezon  compression  connectors  for 
wire  sizes  up  to  a  maximum  of  4/0  ACSR  or 
strand,  while  the  PH-2  installs  Squeezons  on 
conductors  as  large  as  397.5  ACSR  or  400 
strand.  Dies  may  be  easily  inserted  or  re¬ 
moved  without  tools. 


The  Kearney  PH-25  Tool  Head  in¬ 
stalls  a  full  range  of  compression 
fittings,  from  the  smallest  Squeezon 
up  to  a  maximum  of  1,192.5  MCM. 
With  this  tool  a  wide  variety  of  fit¬ 
tings  can  be  compressed  with  half 
the  number  of  indents  normally  re¬ 
quired  using  other  types  of  tools. 
Tool  develops  21  tons  of  thrust. 
Cutting  dies  are  available  for  use 
with  the  PH-25  to  cut  conductor  up 
to  1,500  MCM. 


The  Kearney  Power-operated  Cable  Cutter 
cuts  any  type  of  conductor  up  to  IW  di¬ 
ameter,  in  30  seconds  or  less.  Saves  many 
valuable  man-hours  otherwise  lost  in  hand¬ 
sawing.  Produces  a  clean-edged  cut... saves 
deburring.  Cutter  may  be  hand-held  for  cold 
operation  or  hotstick-mounted  for  use  on 
energized  lines.  Cable  cutter  and  PH-1  or 
PH-2  Tool  Heads  can  be  interchanged  in 
seconds.  Cutter  can  also  be  used  to  cut 
ground  rods,  guy  wires  and  like  materials  . . . 
on  the  ground  ...  or  on  the  pole. 


In  the  West:  For  Complete  Informetion,  contect  your  neerest  Jemes  ft.  Keerney  Corporetion  Seles  Office 
1299  Bayshore  Highway,  Burlingame,  Calif.  •  430  Foothill  Blvd.,  La  Canada,  Calif.  •  1525  N.  Highway,  St.  Helens.  Ore. 

Phone:  Diamond  2-9489  Phone:  Murray  1-1026,  SYlvan  0-2933  Phone:  St.  Helens  1088 


PLUG-IN  SAFETY— Self- 
supporting  X  L  Safety  Plug  hooks 
to  duct,  leai’ing  workman's  hands 
free  to  complete  electrical  plug-in 
with  utmost  ease  and  safety. 


1  Keyed  ends  of  Single  integral  bolt 
plated  aluminum  A  spins  tight  quick- 
bars  ali^  automati-  ly  to  secure  bars 
cally,  join  as  fast  under  a  ton  of  pres- 
as  sections  can  be  sure.  Captive  screws 


New  Hangfast 
Adapter  bolts  to 


Lightweight, 
rigidly-made  10- 


handled. 


join  casings  together,  hooked  and  secur 


suspension  rod  fast  foot  sections  require 
...duct  with  standard  only  half  as  many 
banger  is  instantly  bangers  as  ordinary 
hooked  and  secured,  duct. 


BuUDog,  the  creator  of  plug-in  bus  duct,  has  for  years  assisted  industrial 
plant  operations  by  providing  high  performance,  efficiency,  flexibility  and 
dependability  in  power  distribution.  Then  BullDog  went  one  step  further  .  .  . 
developed  XL  BuStribution®  Duct  to  make  installation  and  handling  easier 
than  ever  before,  as  shown  above.  At  the  same  time,  BullDog  incorporated 
foolproof  dead-front  safety  as  well  as  other  features  ensuring  that  workmen 
plug  in  for  power  the  safe  way  only! 

Ask  your  BullDog  representative  to  show  you  all  these  XL  Duct  installation 
and  safety  advantages.  He  can  also  provide  complete  information  about 
BullDog  BD  plug-in  duct,  LO-X®  plug-in  duct  and  LO-X  feeder  duct. 


BullDog  Electric  Products  Division.  I-T-E  Circuit  Breaker  Company,  Box  177,  Detroit  32,  Mich.  In  Canada:  80  Clayson  Rd.,  Toronto,  OnL  Export  Division:  13  East  40th  St.,  New  York  16,  N.Y. 


Consult  the  following  Pacific  Coast  representatives:- 


(xMMt  KImrir  A  Manufarlurinw  Co. 
1733  N.  E.  Seventh  Ave.,  P.  O.  Box  7866 
Portland  12,  CTregon 


Youna  Elertric  A  Mfa.  C^. 
2134  Curtia  St. 
Denver  2,  Colorado 


Safety  Switchtroard  Company 
910-89th  Avenue 
Oakland  21,  California 


BuIIDok  Elec.  Prod.  Ca>.  of  laxs  Anaeic 
3020  Supply  Ave. 

Loa  Angelea  22,  California 


I-T-E  CIRCUIT  BREAKER  COMPANY 


KNOW  YOUR' 
SYMBOLS 


XL  Bus  Duct  by  BullDog 


TMt  lywibol  i*owA 
lor  bM  duct 


THb  tymbol  tiowdi 
lorQUAUTY  « 


Makes  light  work 
of  Installation 
four  ways! 
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CONTRACTING  &  CONSTRUCTION  SECTION 


a— J 


LATE  NEVUS 
FLASHES 


1  *"■  ' 


More  Wage  Increases 


While  the  San  Bernardino  Division  of  NECA,  Southern  Cali¬ 
fornia  Chapter,  and  Local  477,  IBEW^  settled  on  a  three-year 
agreement,  both  the  Los  Angeles  and  Riverside  scales  went  to  the 
Council  on  Industrial  Relations  for  settlement.  In  San  Bernardino 
the  rate  goes  to  $4.90  f)er  hour  the  first  year,  a  25^  increase,  and 
12^  increments  each  six  months  of  the  two  succeeding  years. 
Linemen’s  scale  will  be  the  same  as  wiremen  but  with  an  increase 
from  18  to  20^  p>er  air  line  traveling  expense.  .  .  Other  disputed 
cases  that  went  to  the  council  from  the  West  included  Bakersfield 
and  Stockton,  Calif.,  Colorado  Springs,  Colo.,  Seattle,  Wash.,  and 
Casper,  Wyo.  Announcement  of  settlements  had  yet  to  be  made. 


Management  Forum  for  EASA 


Region  14  annual  conference  of  Electrical  Apparatus  Service 
.\ssn.  (formerly  NISA)  will  be  staged  at  the  Charter  House  Hotel 
near  Disneyland,  Anaheim,  Sept.  22-23,  close  to  the  new  national 
president’s  home  area.  George  Larsen,  Larsen-Hogue  Electric  of 
lx)s  Angeles,  is  national  president;  H.  D.  Stump  is  president  of 
the  Los  Angeles  host  chapter.  “Management  for  Tomorrow,”  the 
theme  of  the  meeting,  wdl  cover  three  areas— shop  management, 
office  management  and  shop  layout— with  speakers  from  successful 
shop  operators  and  outside  consulting  management  people.  A  man¬ 
agement  forum  w’ill  be  one  of  the  highlights  of  the  meeting. 


1962  Code  Amendments  Ready 


Ckjpies  of  the  “Proposed  Amendments  to  the  1959  National  Elec- 
tical  Code”  are  now  available  in  printed  form  from  NFPA,  60 
Battcrymarch  St.,  Boston  10,  at  $2.50  each.  They  will  form  the 


(Continutd  on  page  126) 


NEW  PRODUCTS 


ESTIMATORS  GUIDE 
PROPOSED^  WESTERN  PROJECTS 
^  READER  SERVICE  SECTION 


1 


In  modern  schools  such  as  this,  where  fixtures  are  selected  for  esthetic  as  well  as  functional  reasons,  Day-Brite 
lighting  is  the  logical  choice  for  creating  a  pleasant,  efficient  environment  for  learning. 

The  ceiling  of  the  library's  main  reading  room  slopes  from  a  height  of  22  feet  at  the  center  down  to  14  feet  at  the 
walls.  DAYLUME*  surface  mounted  elements  maintain  85  to  90  footcandles  at  reading  level. 
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How  Day-Brlte  helps 
light  the  way 
to  learning 


Sierra  Union  High  School,  Auberry.  California 

Architect:  AlatUIr  Simpson 

Consulting  Electrical  Engineer:  Edward  Lows 


The  designers  of  this  modem  high  school 
wanted  the  library  to  be  the  most  attractive 
building  on  the  campus  ...  to  encourage 
students  to  use  it. 

Good  lighting,  of  course,  was  a  must.  High, 
sloping  ceilings  might  have  presented  a  prob¬ 
lem  .  .  .  especially  since  suspended  fixtures 
would  have  marred  the  clean,  uncluttered 
architectural  effect.  And  structural  limitations 
eliminated  any  possibility  of  using  recessed 
equipment. 

The  solution:  shallow  DAYLUMES*  by 
Day-Brite  because  they  provide  ... 

Recessed  appearance  with  surface  mount¬ 
ing  flexibilitv; 

High-level,  uniform  over-all  illumination; 

And  “Decidedly  Better”  Day-Brite 
dependability  and  ease  of  maintenance. 

Got  a  school  lighting  problem? 

Talk  to  the  people  with  the  most  experience 
in  solving  them.  Call  your  Day-Brite  repre¬ 
sentative.  Day-Brite  Lighting,  Inc.,  Sf.  Louis 
15,  Mo.,  and  Santa  Clara,  Calif.  In  Canada: 
Amalgamated  Electric  Corp.,  Ltd.,  Toronto 
6,  Ont. 


NATION’S  LARGEST  MANUFACTURER  OF 
COMMERCIAL  AND  INDUSTRIAL  LIGHTING  EQUIPMENT 
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Motors  and  Controls— XXIV 

SUMMING  IT  UP 


TOM  HUGHES.  California  department  of  industrial  safety 


We  have  tovereil  a  lot  of  ground 
in  this  series— material  that  has  taken 
the  author  40  years  to  assimilate.  .So 
we  know  that  the  salient  features 
must  be  sorted  out  and  brought  to¬ 
gether  in  a  short  summary.  Some 
readers  may  lie  disap|K)inted  that  we 
haven’t  actually  worked  any  prob¬ 
lems  and  made  any  s|>ecific  appli¬ 
cations  but  the  field  of  application 
is  so  vast  that  this  would  Ik?  fruitless. 

If  you  have  read  the  whole  series 
you  will  recall  that  we  started  with 
the  load,  .\ccelerating  the  load  and 
then  carrying  it  in  steady  running 
are  two  factors  in  priKlucing  heat  in 
the  motor.  Since  frecpient  starting 
or  constant  change  in  acceleration 
are  our  greatest  problem  in  motor 
applications  tcxlay,  we  emphasi/ed 
the  imjiortance  of  the  inertia  of  the 
motor.  For  frecpient  starts,  choose 
the  smallest  motor  {xissible  (in  mass 
—not  horse|K)wer)  and  gear  it  clow'ii. 

rhen  we  discussed  the  proper 
choice  of  winding  characteristics. 
Manufacturers  have  prcxluced  many 
torque-vs-starting-current  character¬ 
istics  and  can  match  some  motor 
tvjie  to  any  duty  cycle  if  we  will  just 
consult  their  application  engineers. 
For  those  tough  duty  cycles  such  as 
frecjuent  starts  or  frecpient  choke 
clowns  below  the  running  sjK'ed  (like 
you  have  in  crushing  or  milling  op¬ 
erations)  the  motor  must  Ire  piojrerly 
chosen. 

rhe  objective  is  to  cluKrse  the 
motor  so  it  will  never  get  hot  un¬ 
der  normal  duty  cycle— assuming  of 
course  that  we  give  it  a  chance  by 
|>r(r|)er  placing  and  ventilation.  As 
for  the  horsepower  recjuired:  on 
most  loads  tcxlay  it  will  be  a  matter 
of  cut-and-try.  Pick  out  an  available 
motor  (mayi)e  a  loaner  from  a  mo¬ 
tor  shop)  of  ample  size  and  the  cor¬ 
rect  s|)eed.  Make  a  temjxirary  hook¬ 
up  to  the  load  and  then  measure  its 
injxit  with  electrical  instruments. 

By  this  means  you  can  even  make 
a  rough  chart  of  the  duty  cycle,  re¬ 
membering,  of  course,  that  the  char¬ 
acteristics  of  your  tryout  motor  will 
probably  vary  the  results.  Of  course, 
on  manv  steady  loads  such  as  cen¬ 
trifugal  pumps  or  blowers  the  horse- 
|K)wer  ret|u i remen ts  can  be  com¬ 
puted  fairly  accurately  from  curves 
or  tables  without  connecting  a  try¬ 
out  motor.  When  the  horsejxjwer 


needs  and  duty  character  of  the  load 
are  at  hand  our  surest  course  is  to 
consult  the  application  engineer. 

.Since  most  of  our  modern  ma¬ 
chine's  are  coming  with  the  motor 
attached,  the  next  problem  is  the 
overload  protection.  Here  is  where 
our  troubles  start,  if  the  machine  is 
something  recently  develci|)ed  and 
no  established  habitat.  As  an  ex¬ 
ample,  the  habitat  of  cranes,  eleva¬ 
tors,  machine  tools,  bakery  and 
laundry  machines,  etc.,  has  been 
long  established  and  the  manufac¬ 
turer  knows  the  ambient  tempera¬ 
tures  to  be  met  with  in  the  only 
locations  these  machines  can  be 
used. 

On  the  other  hand,  refrigeration 
or  air  compressors,  water  pumps, 
blowers,  conveyor  motors,  milling 
machinery,  etc.,  can  be  stuck  in 
some  awful  holes  or  up  against 
boilers  or  ovens,  stuff  stacked  in 
piles  against  them,  and  the  running 
protection  is  usually  in  a  different 
ambient.  In  fact,  the  starter  and 
running  protection  are  usually  fur¬ 
nished  by  the  user.  So  here  is  where 
we  really  have  to  get  clown  to  busi¬ 
ness  with  all  the  details  of  projrer 
application.  Even  if  the  manufac¬ 
turer  furnished  starter  and  every¬ 
thing,  you  may  start  out  with  nuis¬ 
ance  tripping  and  we  must  go  to 
work  on  the  project. 

-As  to  actual  heating  in  the  motor, 
manufacturers  will  show  mcxlels  in 
their  catalogs  than  can  stand  50  C  or 
more  rise  over  ambient.  We  feel  that 
it  is  |KX)r  engineering  to  make  such 
an  approach.  The  only  actual  rea¬ 
son  for  developing  such  a  motor 
(aside  from  sjrecial  totally  enclosed 
recjuirements)  is  to  cram  the  works 
into  a  smaller  case.  \  simple  physics 
course  will  teach  you  that  you  don’t 
make  such  heat  without  paying  for 
it  at  the  meter.  And  don’t  forget: 
\ou  may  have  to  pay  for  some  fancy 
air  conditioning  to  chase  all  that 
heat  out  of  the  building  again. 

We  have  always  felt  that  if  you 
can’t  hold  your  hand  on  a  motor  for 
two  or  three  seconds  without  getting 
burnt  there  is  something  wrong  in 
the  setup.  So  we  get  the  motor  right 
and  then  go  at  tlie  running  protec¬ 
tion. 

Now  remember  we  stated  that  the 
operating  characteristics  of  different 


types  of  overload  relays  in  different 
manufacturers’  lines  are  quite  over¬ 
lapping.  So  our  summing  up  their 
choice  here  is  just  to  {x>int  out  the 
most  general  trend  and  not  to  de¬ 
tract  from  the  application  methcxls 
of  any  manufacturer.  So  here  we  go 
again. 

,  The  normal  thermal  and  bimetal¬ 
lic  relay  is  a  nice  neat  ftx>lproof  de¬ 
vice  for  proper  application  to  a  large 
share  of  steady  running,  infrequent 
starting  loads.  The  relay  manufac¬ 
turer’s  recommendations  must  be 
studied  for  adjusting  to  ambient 
conditions.  This  may  mean  using 
a  heater  size  larger  than  that  found 
in  the  table  (pasted  in  the  cover  of 
the  starter)  or  it  may  even  call  for 
a  smaller  size  if  the  motor  is  in  a 
hotter  place  than  the  starter. 

Where  ambient  conditions  are  a 
ticklish  problem  the  experienced  ajx 
plication  engineer  may  find  the  ther¬ 
mal,  melting-alloy  relay  will  give  a 
more  accurate  performance.  In  gen¬ 
eral,  however,  it  will  be  applied  to 
the  same  load  conditions  that  the 
bimetallic  relay  is  properly  applied 
to.  It  is  a  little  faster  in  response 
than  the  bimetallic. 

The  magnetic  relays  (instantane¬ 
ous  or  dashpot  types)  are  usually- 
applied  where  more  money  is  in¬ 
volved  in  machinery,  motor  or  prod¬ 
uct.  They  are  more  versatile  in 
shaping  to  |>eculiar  duties:  quick  to 
act  and  freer  from  nuisance  trij> 
ping.  They  are  not  so  subject  to 
influence  by  ambients  or  to  deteri¬ 
oration  of  elements  by  continuous 
heating  and  cooling  and  they  have 
no  “thermal  memory.” 

Magnetic  relays  are  most  valuable 
in  circumstances  -where  the  motor  is 
continually  accelerating  and  thermal 
memory  rules  out  thermal  types;  or 
where  there  are  features  of  the  load 
or  driven  mechanism  that  may  jamb 
or  overshoot.  Where  the  prospect  of 
serious  destruction  demands  instant 
resjxmse  the  instantaneous  magnetic 
(nondashjKit  type)  is  the  only  answ-er. 

It  is  usually-  used  with  a  motor 
that  doesn’t  overheat  under  normal 
duty  and  no  thermal  or  sensing-of- 
tem|)eiature  elements  are  required. 
However,  it  can  always  lx;  applied 
in  conjunction  with  other  types  of 
relays  or  motors  with  inherent  pro¬ 
tection.  But  none  of  these  remotely- 
situated  protective  devices  can  fur¬ 
nish  the  unconditional  insurance 
against  unforeseen  events  that  in¬ 
herent  motor  protection  (heat-sens¬ 
ing  devices  inserted  in  the  winding) 
provide. 

We  know'  that  there  are  many 
motors  that  spend  their  life  time 
running  an  overhead  blower  (out 
of  reach  of  man-made  eventualities) 
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ALLIS-CHALMERS 


Advance  engineering  information  for  customers  —  is  received.  Installation  costs  are  lower  too.  Low 

actual  outline  drawings  (shown  above)  with  certified  height— easier  handling  due  to  low  center  of  gravity, 

dimensions  and  weights  —  is  sent  with  every  A-C  Less  weight  —  more  economical  pad  or  pier  founda- 

small  power  transformer  quotation.  With  this  infor-  tions.  Low  noise  level  —  ideal  for  residential  areas, 

mation,  you  can  immediately  plan  your  station  lay-  Maintenance?  Much  simpler,  with  no  external  dirt- 

out  —  figure  foundation  sizes,  mounting  details.  No  catching  tank  bracing, 

time-consuming  preliminary  engineering. 

^  °  °  These  compact  power  transformers  are  available 

And  no  delivery  delays!  Pre-engineered  major  com-  in  7500  kva  and  below,  69  kv  and  lower.  See  your 

ponents  are  stocked.  Your  small  power  transformers  nearby  A-C  office  for  details  or  write  Allis-Chalmers, 

are  scheduled  for  manufacture  as  soon  as  your  order  Power  Equipment  Division,  Milwaukee  1,  Wisconsin. 

For  phone  number  of  closest  representath'e  see  advertising  index  in  back  of  book. 


Compact  power  transformers  are  pre-engineered  to 

simplify  your  station  planning! 


06 


ELECTRICAL  WEST  •  VOL.  127.  NO.  3 


What  a  beautiful  difference 
P  &  K  ALL-ALUMINUM 
LIGHTING  STANDARDS 
can  make  in  any  community 

You're  looking  down  Broadway,  the  main 
business  street  of  Needles,  California.  Ordered 
by  the  City  Council  as  part  of  a  relighting  pro¬ 
gram,  the  installation,  made  by  the  California- 
Pacific  Utilities  Co.,  consisted  of  twenty  seven 
P  &  K  30  foot  tapered  aluminum  lighting 
standards.  As  you  can  see  from  the  photos 
above,  the  difference  is  immediately  apparent. 
The  result  is  greater  safety  for  the  commu¬ 
nity  at  night  and  the  beautiful  modern  appear¬ 
ance  of  the  new  standards  by  day.  Of  course, 
no  painting  ever  required.  Why  not  write  for 
P  &  K’s  new  brochure  ALS-5  for  a  wealth  of 
helpful  information  in  your  street  lighting 
plans. 


PFAFF  &  KENDALL 

84-  Foundry  Street,  Newark  5,  N.  J. 

Branch  Sates  Officer  San  Jose,  California 
In  Canada:  Powerllte  Devices  LTD., 

Toronto,  Montreal,  Vancouver 
Export  Representative:  Philips  Export  Co.,  N,  V,,N,  K 


P&K 


or  a  continuous  running  water 
j  pump  in  a  nice  clean  engine  rcMmi, 
j  etc.  .Such  applications  merit  only 
I  the  most  simple  types  of  protection. 

I  In  other  words,  with  properly  ap- 
i  plied  motor,  the  calculated  risk  is 
j  practically  nil.  .And  there  are  such 
j  machines  as  air  compressors  and 
I  rural  water  pressure  system  pumps 
i  that  come  wdth  Iw^th  the  motor  and 
j  automatic  pressure  controller  built 
in.  rhey  don’t  need  a  separate  and 
remote  controller  supplied  by  the 
1  user  but  they  do  need  some  form  of 
j  running  protection. 

1  Such  ecjuipment  needs  only  a 
branch  circuit  switch  and  this  is  a 
I  typical  application  for  dual-element 
'  (time-lag)  fuses  as  running  overload 
protection  and  branch  circuit  short- 
i  circuit  protection,  combined. 

However,  these  simple  applica¬ 
tions  we  have  just  been  talking 
about  are  becoming  the  exception 
instead  of  the  normal.  When  motors 
I  first  took  the  place  of  the  horse  they 
were  given  as  much  consideration  as 
the  gootl  old  farm  work  horse.  Now, 

'  however,  they  are  given  less  consid- 
!  eration  than  the  j)oor  rodeo  pony. 

I  In  fact  they  don’t  even  command 
as  much  concern  as  the  slaves  that 
!  built  the  pyramids.  They  are  just 
I  a  number  in  a  chart  or  table  and 
!  no  one  even  checks  the  grease  in 
their  bearings  any  more. 

.So  the  only  sure  answer  is  inher¬ 
ent  heat-sensing  protection  and  mo¬ 
tors  with  this  built-in  feature  are 
going  to  be  standard  specification 
before  we  see  the  end  of  the  ’60s. 


Editor’s  Note— This  is  the  last  of 
the  series  on  motor  protection  by 
Tom  Hughes,  a  series  bringing  forth 
much  new  “inside”  information  on 
motor  breakdown  causes  as  seen  from 
the  user’s  viewpoint  and  as  discox>- 
ered  in  field  experience  by  a  search¬ 
ing  minded  safety  engineer.  Much 
of  it  is  not  yet  to  be  found  in  texts 
or  handbooks.  It  has  been  a  valu¬ 
able  series,  to  follow  and  to  accumu¬ 
late  for  future  reference.  Without 
means  of  gaging  any  demand  for 
reprints  the  expense  of  holding  the 
type  was  not  justified.  Therefore 
there  are  no  reprints  available.  Only 
by  photostating  the  pages  on  order 
will  such  reprints  be  available. 

Next  month  a  new  development  in 
motor  protection  from  corrosive  or 
wet  environments  will  be  explained. 
The  epoxy  encapsulated  motor  will 
be  discussed  and  its  field  of  applica¬ 
tion  explored  in  another  valuable 
article  in  the  October  industrial  and 
lighting  issue.  Akin  to  the  thermal 
protection  of  motors  will  also  be  an 
article  on  ballasts. 
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ALLIS-CHALMERS  <<£ 


Absolute  phase  isolation 


...available  on  14.4  and  23-kv  outdoor  distribution  breakers! 


For  phone  number  oj  closest  representalwe  see  adi'ertising  index  in  back  of  book. 


Three-tank  construction  is  a  must  for  transmission  circuit  breakers 
to  prevent  phase-to-phase  flashover.  A-C  gives  you  this  same  posi¬ 
tive-protection,  three-tank  construction  in  14.4  and  23-kv  breakers. 

Allis-Chalmers  breaker  protection  extends  even  further!  Each 
tank  is  lined  with  high  dielectric  insulation.  Liners  are  nonbuck¬ 
ling,  nonwarping. 

Three- tank  design  cuts  oil  contamination  and  maintenance,  since 
only  the  faulted  phase  is  affected.  And  new  Type  LO  cross-blast 
interrupters  (250  and  5(X)  mva)  minimize  oil  contamination  even 
further  by  reducing  interrupting  time  to  5  cycles  over  the  entire 
range  of  interrupting  currents  (up  to  25,000  amps). 

Type  OZ  breakers  are  available  in  600  and  1200-ampere  con¬ 
tinuous-current  ratings.  Your  nearby  A-C  office  can  give  you  full 
details,  or  request  Bulletin  71B9705  from  Allis-Chalmers,  Power 
Equipment  Division,  Milwaukee  1,  Wisconsin.  a-ujs 


Two  rugged,  cross-blast  interrupters  per  phase  reduce 
arcing  time  to  loss  than  5  cycles  —  sharply  cut  oil 
contamination. 


JET  STREAM  SERVICE  is  •  unique,  auto¬ 
matic  warehousing  system  that  assures 
you  of  immediate  delivery  on  standard 
high-volume  meters,  sockets,  instrument 
transformers.  ▼ 


^^STATISTICAL  SAMPLE  TESTING  SEMINARS 
provide  utilities  with  an  idea-center  for 
discussion  of  statistical  techniques. 


A  LOCAL  PERSONALIZED  SALES-SERVICE 


provides  experienced  metering  personnel, 
specialized  services,  extensive  facilities 
on  a  day-to-day  basis. 


A  CERTIFIED  QUALITY  program  assures  A  APPLICATION  ASSISTANCE  helps  in  the 
meter  accuracy  and  reliability— average  correct  selection  of  equipment,  solving 

accuracy  within  0.1%  of  reference  kilo-  of  metering  problems, 
watt  hour,  99.9%  free  of  defects. 


INDUSTRY  COMMUNICATION— G.  E.  dis¬ 
seminates  metering  information  of  all 
kinds— technical,  informative,  statistical 
—to  keep  utilities  abreast  of  new  de¬ 
velopments.  !► 


■4  METER  COURSES  teach  basic  information 
—and  new  advances— on  single-  and 
polyphase  meters,  help  utilities  cut  train¬ 
ing  costs. 


A  PRODUCT  SERVICE  aims  at  full  cus¬ 
tomer  satisfaction  in  any  problem  area; 
supplies  technical  data  and  assistance. 


You  get  all  10 

metering  extras 
from  General  Electric 


LOAD  BUILDING  helps  utilities  in  long-range 
expansion  efforts— has  long  been  supported  by 
G.  E.  through  programs  such  as  Live  Better 
Electrically,  Medallion  Homes,  Residential  Mar¬ 
ket  Development. 


The  complete  value  of  a  metering  purchase  is  not  measured 
in  product  alone.  The  service  a  manufacturer  supplies  to 
meet  utility  needs,  help  solve  utility  problems,  also  repre¬ 
sents  substantial  bonus  value. 

You  see  on  the  left  a  select  group  of  the  metering  services 
General  Electric  provides  the  electric  utility  industry — 10 
valuable  extras  that  cover  the  complete  range  of  metering 
needs.  Many  of  these  extras  go  beyond  the  usual  customer 
service;  many  have  led  the  way  for  what  is  now  accepted 
industry  practice;  many  are  exclusive  with  General  Electric. 
Evaluate  these  metering  extras  in  light  of  your  own  use. 
Measure  the  cost  if  you  were  to  supply  these  services  your¬ 
self.  This  is  their  worth  to  you. 

Considering  over-all  value,  what  do  these  metering  extras 
mean  to  you?  Just  this.  When  you  buy  General  Electric,  you 
get  the  best  possible  metering  buy.  General  Electric’s  un¬ 
matched  service  package,  teamed  with  industry’s  most  ad¬ 
vanced  metering  products,  including  such  vital  accessories 
as  butyl-molded  instrument  transformers  and  meter  sockets, 
means  your  metering  dollar  goes  further,  buys  more,  pro¬ 
vides  you  with  greater  value  than  available  elsewhere.  For 
example,  consider  the  product  innovations  pioneered  by 
General  Electric  in  single-phase  meters. 

•  Magnetic-suspension  bearing  system — Between  1948  and 
1960,  more  than  13,000,000  G-E  magnetic-suspension 
meters  were  produced  and  in  service  on  utility  lines  before 
other  meter  manufacturers  adopted  a  form  of  magnetic 
bearing  system. 

•  Steadily  increased  capacity — The  capacity  of  G-E  stand¬ 
ard  3-wire,  socket-type  single-phase  meters  has  more  than 
tripled  in  recent  years;  yet,  the  cost  per  KVA  of  meter 
capacity  has  dropped  from  $0.98  to  $0.32  just  since  1954. 

Before  you  place  your  next  metering  equipment  order, 
measure  the  whole  package  —  product  and  service.  Then 
specify  General  Electric  for  today’s  most  complete  metering 
value  .  .  .  your  best  buy.  tivos 


"^vgress  ts  Our  Most  /mporfanf  deduct 


GENERAL 


ELECTRIC 


LOW  COST  PER  KVA  results  from  advanced  auto¬ 
mated  techniques,  leadership  in  meter  research 
and  design. 
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MANUFACTURERS 


Holfin  Men  In  West 

Two  Holan  executives— Daryl  E. 
Gaiennie,  leader  of  the  live- line 
bare -hand  team,  and  .\rthur  C. 
Frank,  Timpte  Division  sales  man¬ 
ager-will  tour  the  West  in  Octo¬ 
ber  to  help  utilities  set  up  the  new 
methtxl  ot  working  on  energized 
lines. 

The  team  can  work  on  S4.5  to 
138-kv  lines,  performing  such  work 
as  installing  compression  repair 
sleeves,  bundled  conductor  spacers, 
tem{K)rary  jumpers,  insulators,  shunt 
splices  and  armor  nxls.  More  than 
46  man-hours  were  saved  at  one 
work  site  on  tasks  necessary  for  en¬ 
ergizing  a  138-kv  major  substation, 
the  manufacturer  states. 

Incorporating  an  insulated  aerial 
lift,  the  methcxl  isolates  the  man 
from  the  ground  and  makes  him  as 
safe  as  the  birds  that  perch  on  live 
wires.  The  lineman  works  in  a  fi¬ 
ber  glass  bucket  lined  with  metal 


AND  DISTRIBUTORS 


mesh  that  is  connected  by  metal 
clamps  to  the  energized  line. 

While  in  the  West,  the  two  men 
will  coordinate  efforts  of  utilities 
and  safety  groups  in  setting  up  new 
work  proceclures  and  regulations;  so¬ 
licit  utility  equipment  requirements 
for  incorporation  in  future  designs; 
secure  utility  personnel  training  re¬ 
quirements  before  setting  up  a  train¬ 
ing  program;  help  establish  testing 
standards  for  bare-hand  equipment. 

►  Phelps  Dodge  Ck>pper  Products 
(x>rp.  has  appointed  Robert  A. 
Webb  as  manager  of  utility  sales, 
replacing  C^rl  D.  Dimity,  assistant 
vice  president. 

Delta  Star  Expands  Western  Plant 

Delta  Star  has  tripled  its  Western 
transformer  manufacturing  capacity 
in  a  move  from  San  Carlos  to  Bel¬ 
mont,  Calif.  The  new  plant  at  1777 
Industrial  Way  provides  a  modern 
60,000-sq-ft  production  facility  and 
5,000  sq  ft  of  office  space  on  a  five- 
acre  site  that  will  allow  for  further 
expansion. 

Delta -Star  Division  produced  its 
first  Western-built  distribution 
transformer  in  October  1959  and, 
according  to  James  W.  Mahoney, 
Western  region  vice  president  of 
H.  K.  Porter  Ck).,  the  enlarged  fa¬ 
cilities  are  “clear  evidence”  of  the 
sales  success  enjoyed  here. 

He  said  that  acquisition  of  the 


HIGH-VOLTAGE  iaborator>  at  A.  B. 
Chance  Co.*s  new  Engineering  Research 
Center  during  impulse  flashover  tests.  A 
62-ft  ceiling  height  accommodates  the  2,- 
400,000-%'  impulse  generator  shown  at  rear. 
In  left  foreground  is  the  60<ycle  test  trans¬ 
former.  Facilities  at  the  center  are  being 
made  available  to  utilities,  engineering  col¬ 
leges  and  other  manufacturers  serving  the 
industry,  the  announcement  states 


new  site  had  led  to  serious  consid¬ 
eration  of  prcxlucing  in  the  West 
other  Delta  Star  pnxlucts  now  made 
only  in  the  East.  Initially,  he  said, 
attention  will  be  focused  on  tooling 
up  for  the  recently  announced  DS- 
50  transformer  line,  which  incor- 
jxjrates  the  first  prcxluction  use  of 
aluminum  strip  for  low-voltage 
winding  in  the  coil  and  has  an  all 
new  stress-free  core. 


Frank 


Gaiennie 


THIRTY  DAYS  after  it  acquired  this  new  plant  at  Belmont,  Calif.,  Delta  Star  had  put 
it  into  production,  without  interruption  of  deliveries.  Designed  for  high-volume,  con¬ 
tinuous-flow  production,  the  plant  features  an  overhead  mechanized  conveyor  line  some 
500  ft  long  for  metal  preparation,  painting  and  baking 


LOOKING  OVER  the  new  facilities  are 
James  W.  Mahoney,  Western  vice  presi¬ 
dent,  H.  K.  Porter,  and  Joseph  Paquin, 
general  manager  of  Delta-Star  Division 


CLAMPS  AND  HANG^ 


OUTLET 


FLOOR  BOXES 


DURO  and  STEEL  CITY  PRODUCTS  . .  .The  complete 
electrical  line  . . .  Now  available  from  one  dependable  sourcel 


STEEL  CITY  ELECTRIC  COMPANY  Pittsburgh  33,  pa. 
Subsidiary  of  American  Marietta  Company 


For  photte  number  of  closett  representative  see  advertising  index  in  back  of  book. 
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NEW  OUTDOOR 
lab  for  high-voltage 
tcfting  hat  been 
built  by  Ohio  Brass 
at  Barberton.  Here  a 
tripod  insulator  stack 
flashes  over  on  a 
60-cycle  test,  at  well 
over  a  million  volts 
line  to  ground.  The 
outdoor  facility,  next 
to  the  indoor  lab, 
will  lead  eventually 
to  development  of 
all-weather,  high- 
voltage  test  pro¬ 
grams,  the  company 
has  announced 


^  Dr.  Lamar  P.  Bupp  of  the  Han¬ 
ford  atomic  products  operation  at 
Richland  has 
been  named 
manager  of  Gen¬ 
eral  Electric’s 
Vallecitos  atom¬ 
ic  laboratory  at 
Pleasanton, 
Calif.  He  fills 
the  post  vacated 
by  retirement  of 
Bupp  Ralph  D.  Ben¬ 

nett  last  Janu¬ 
ary.  Dr.  W.  Kelly  Woods,  who  has 
been  serving  as  acting  manager  at 
Vallecitos,  has  accepted  a  position 
as  manager-programming  for  the 
Hanford  laboratories. 


^  Floyd  £.  vonOhlen  has  been  ap¬ 
pointed  Western  special  representa¬ 
tive  for  Electro¬ 
motive  Division 
of  General  Mo¬ 
tors  with  head¬ 
quarters  in  San 
Francisco.  He 
succeeds  Cktrliss 
A.  Bercaw,  who 
retired  follow¬ 
ing  16  years 
with  the  com¬ 
pany.  Bercaw 
previously  hatl  served  Westinghouse 
and  Baldwin  Locomotive  Works. 
V'onOhlen  has  been  with  Electro- 
Motive  since  1912  and  was  trans¬ 
ferred  to  San  Francisco  in  1960. 


vonOhlen 


►  J.  R.  Wolcott  was  named  man¬ 
ager  of  the  new  Nuclear  Electronic 
Products  Section,  General  Electric’s 
APED,  and  Vaughn  D,  Nixon  will 
succeed  him  as  manager  of  manu¬ 
facturing.  Wolcott  had  been  serv¬ 
ing  as  acting  manager  of  the  section 
in  addition  to  other  duties.  Nixon 
formerly  was  manager  of  the  proj¬ 


ect  operations  section,  which  has 
been  discontinued  as  a  separate  or¬ 
ganizational  function.  Personnel,  fa¬ 
cilities  and  responsibility  for  project 
management  and  project  planning 
and  administration  have  been  incor¬ 
porated  into  the  marketing  section, 
headed  by  J.  E.  Maider.  Proposition 
planning  and  estimating  has  been 
assigned  to  engineering. 

^  Election  of  Gerald  L.  Phillippe 
as  president  and  Cramer  W.  La- 
Pierre  as  executive  vice  president  of 
General  Electric  Co.  was  announced 
Aug.  1.  Phillippe  had  been  comp¬ 
troller  and  principal  financial  offi¬ 
cer  of  the  company  since  1953.  La- 
Pierre  was  vice  president  and  group 
executive  in  charge  of  the  com¬ 
pany’s  Electronic  and  F'light  Systems 
Group.  In  making  the  announce¬ 
ment,  Ralph  J.  Ckirdiner,  chairman 
of  the  board  and  chief  executive 
officer,  who  had  been  acting  as 
president  since  early  this  year,  said 
that  all  operating  conijjonents  of 
the  company  will  continue  to  report 
directly  to  him  through  the  five 
group  executives.  Services  compo¬ 
nents  will  rejxrrt  to  Phillippe. 

La  Pierre’s  post  as  vice  president, 
electronic  and  flight  systems  group, 
was  fillcxl  by  J.  S.  Parker.  Fie  was 
moved  up  from  relations  vice  presi¬ 
dent.  A  native  of  Palo  .Alto,  Calif., 
his  first  assignment  with  G-E  in  1950 
was  at  Richland,  Wash. 

►  .Southern  States  Equipment  C’.orp. 
has  changed  its  name  to  .Southern 
States  Inc.  The  firm  has  been 
“.Southern  States”  to  the  public  for 
some  time,  it  was  pointed  out. 

►  Chark's  J.  Dutcher  has  been  ap¬ 
pointed  Sunbeam  Lighting  Co.  rep¬ 
resentative  in  the  State  of  Washing¬ 
ton.  His  headquarters  will  be  at  444 
Dexter  Horton  Bldg.,  Seattle  4. 


A  Plants  Offered  In 
Standard  Line 

A  standard  line  of  large  atomic 
power  plants  will  be  offered  by 
General  Electric  Co.  According  to 
the  announcement,  these  plants  are 
expected  to  be  competitive  with  con¬ 
ventional  plants  in  areas  where  fuel 
costs  are  relatively  high. 

The  line  includes  plants  from 
KKl.OOO  to  50(),0(M)  kw.  Prices  will 
vary  according  to  local  conditions, 
the  company  said,  but  it  will  make 
firm  quotations  on  such  items  as 
capital  costs  and  cost  of  the  first  two 
loadings  of  uranium  fuel.  Capital 
costs  probably  will  range  between 
$165  and  $200  a  kilowatt,  the  com¬ 
pany  stated. 

►  Leonard  C.  Koke  has  been  named 
manager— Vallecitos  experimental 

superheat  reac¬ 
tor  project  for 
G-E’s  atomic 
power  equip¬ 
ment  depart¬ 
ment  at  San 
Jose.  He  will 
continue  in  his 
capacity  as  man- 
a  g  e  r  —  R  W  E 
project,  respon¬ 
sible  for  the  15,- 
000-kw  APED  designed  reactor  near¬ 
ing  completion  at  Kahl,  West  Ger¬ 
many. 

►  Line  .Material  has  announced 
new  assignments  in  its  field  sales 
organizations.  Harold  Dobaj,  who 
has  been  in  Colorado,  was  trans¬ 
ferred  to  Portland,  and  Chester  J. 
Carter,  former  fiber  products  engi¬ 
neer  in  the  Mountain  States  Region, 
will  replace  him  as  field  engineer 
in  the  Denver  area,  .\ndrew  C.  Ge- 
nor  Jr.  will  replace  Carter  at  Spo¬ 
kane.  Harold  T.  Brazil  will  go  to 
Seattle  to  take  Genor’s  former  post 
as  lighting  pnxlucts  engineer  in  the 
.Mountain  States  Region. 

►  W.  E.  Kerr,  president  of  Penn¬ 
sylvania  Transformer  Division,  has 
accepted  chairmanship  of  the  com¬ 
pany’s  Pennsylvania-Lectro  .Manage¬ 
ment  Ciroup,  which  includes  the 
Transformer  Division,  the  J.  (i. 
Dickson,  Lectromelt  F'urnace  and 
Pittsburgh  Lectrodryer  divisions. 

►  Allis-Chalmers  has  appointed  two 
new  Western  tlistributors  for  its  In¬ 
dustries  Ciroup  products.  They  are 
General  Pump  Co.,  118  S.  Nevada 
.Ave.,  Cx)lorado  Springs,  and  the 
Reed  Electric  .Sales  &  Supply  Ck)., 
2539  N.  W.  Vaughn  St.,  Portland. 
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ALCOA  ALUAAINUiWI 

ACCESSORIES  ROUNDUR 


Joint  Compounds 


D.  W.  Sawyer 


Research  Engineer 


Alcoa  Research  Laboratories 


New  Kensington,  Pa. 


Electrical  joint  compounds  for  aluminum-to-alu- 
minum  or  aluminum-to-copper  conductor  connec¬ 
tions  have  a  dual  function.  First,  they  must  assist 
in  forming  a  low  resistance  joint;  they  must  also 
exclude  corrosion-creating  elements  which  would 
tend  to  deteriorate  the  connection.  To  effectively 
exclude  moisture,  the  compound  must  have  prop¬ 
erties  including  long  life,  stability,  wide  tempera¬ 
ture  range  without  melting  or  excessive  stiffness, 
resistance  to  erosion  by  weather  exposure,  and 
workability  for  ease  of  application. 

To  test  resistance  to  erosion  by  water  impinge¬ 
ment,  Alcoa  developed  a  laboratory  apparatus 
which  releases  a  stream  of  water  drops  from  a 
height  of  12  inches  above  test  panels  placed  at 
45°  angles  to  the  impinging  drops.  TTiese  test 
panels  are  coated  with  a  l^4-inch  fUm  of  the  com¬ 
pounds  being  tested.  The  streams  run  at  a  con¬ 
trolled  rate  of  260  drops  per  minute.  Eight  sets  of 
duplicate  samples  may  be  tested  simultaneously. 

This  test  reveals  spectacular  differences  in  the  effectiveness  of  compounds.  Some  become  eroded  almost 
immediately  and  are  washed  away  in  15  minutes  to  24  hours.  Others  are  almost  unaffected.  Alcoa  has  found 
that  compounds  which  will  survive  this  test  for  an  18-day  exposure  are  satisfactory — and  field  experience 
has  shown  this  to  be  a  reliable  indication  of  good  performance. 

Currently  under  test  and  development  is  a  new  Alcoa  compound  which  has  met  and  exceeded  all  requirements. 


Compact 


power . . .  concentrated  power 

That’s  the  quick  way  to  sum  up  the  characteristics  of  the  Model  60A  Hydraulic 
Compressor.  The  Alcoa  60A  delivers  60  tons  of  thrust  for  the  application  of  com¬ 
pression  accessories  for  line  construction  or  maintenance  work  with  any  commercial 
conductors  up  to  and  including  the  1,590  MCM  size.  It  operates  at  10,000  psi  and  is 
used  with  remote  pumps  that  may  be  hand  operated  or  driven  by  either  electric 
or  gasoline  power.  For  the  past  six  years  Alcoa  has  offered  the  Model  60A  as  the 
rugged,  fast,  convenient  portable  tool  for  ground  or  aerial  use.  Also,  consider  the 
economy  of  the  60A;  most  compressors  in  its  price  range  deliver  40  tons  of  pressure 
or  less.  The  Alcoa  dies  designed  for  use  with  this  60-ton  compressor  are  priced 
modestly  so  that  even  greater  savings  are  possible.  For  complete  specifications 
about  this  money-  and  timesaving  tool,  contact  your  Alcoa-Rome  representative. 


(Continued  on  next  page) 
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We’ve  added  a  new  one ! 

In  1953  Alcoa  developed  an  improved  groove  contour 
for  bolted  connectors  intended  for  use  over  a  range  of 
conductor  sizes.  Both  varied  pressure  and  resistance 
tests,  and  heat  cycling  showed  the  effectiveness  of  this 
groove  shape  when  proper  aliuninum  alloys  were  chosen 
for  the  connector  design. 

This  addition  to  our  widely  imitated  line  of  Universal 
Parallel  Groove  Clamps  is  designated  Cat.  395.5.  It 
economically  connects  a  range  of  conductors  from  #6 
to  1/0  in  either  groove.  Like  other  extruded  Alcoa®  pg 
clamps,  the  395.5  has  a  unique  “breathing”  action 
which,  during  temperature  changes,  provides  the  flex¬ 
ing  spring  action  needed  to  assure  good  conductor  con¬ 
tact.  Extruded  in  a  strong  heat-treated  aluminum  alloy, 
the  new  395.5  clamp  is  compact,  easily  taped,  and  can 
be  applied  without  being  taken  apart.  Get  the  full  story 
about  this  new  clamp,  or  more  details  on  others  in  the 
390  series — including  those  prefilled  with  Alcoa  joint 
compound  and  packed  six  to  a  box — by  contacting  your 
usual  source  of  Alcoa  materials. 

Continuous  compression  is  best 

Alcoa  has  always  taken  the  position  that  facts  should 
speak  for  themselves.  And  the  facts,  based  on  years  of 
testing  joining  methods  for  conductors  of  all  sizes  and 
types,  point  to  this  conclusion:  Longer  die  bites  and 
continuous  compression  offer  more  consistently  reliable 
joints,  under  service  conditions  of  maximum  severity, 
than  does  the  skip-bite  method.  By  reliability  we  mean 
electrical  resistance  lower  than  an  equivalent  length  of 
the  conductor,  mechanical  strength  in  excess  of  95% 
of  the  conductor  rated  strengths,  and  the  ability  to  last. 

The  use  of  longer  dies — with  each  bite  overlapping — 
not  only  gives  better  performance  with  ACSR,  but  also 
with  special  conductors. 

Of  course,  tools  of  higher  capacity  are  needed  for  the 
continuous-compression  method.  So  Alcoa  makes  tools 
larger,  more  rugged,  to  insure  better  performance. 

Alcoa  compression  accessories  are,  in  many  cases,  more  conservative  in  design  than  those  of  other  suppliers, 
since  reliability  is  still  considered  to  be  the  basic  consideration.  The  continuous-compression  method  is  also 
strongly  supported  by  these  additional  advantages:  Inspection  for  proper  application  is  easy,  even  from  a 
distance;  sleeves  are  straighter  after  compression;  and  there  is  no  need  to  match  die  width  to  skip-bite  mark¬ 
ings.  And  the  smooth  surface  provided  by  this  method  of  compression  is  especially  important  in  the  design 
of  component  parts  for  Extra  High  Voltage  applications. 

Alcoa  sells  the  tools,  the  dies,  and  the  compression  accessories,  carefully  designed  to  make  consistently 
reliable  connections  using  the  proved  continuous-compression  method.  The  Rome- Alcoa  salesman  will  be  glad 
to  provide  details. 

Summing  up: 

Water  erosion  adversely  affects  many  joint  com¬ 
pounds — but  not  those  made  by  Alcoa.  A  new  com¬ 
pound,  soon  to  be  released,  performs  well  on  this 
and  all  other  counts. 

More  useful  power  per  dollar  is  what  you  get  with 
Alcoa’s  Model  60A  compressor. 

New  Cat.  395.5  pg  clamp  is  now  available  for  con¬ 
ductors  ranging  from  #6  to  1/0. 

Take  a  big  bite,  and  do  it  continuously,  for  con¬ 
sistently  reliable  joints. 


Your  nearby  Alcoa-Rome  salesman  is  eager  to 
supply  additional  information  on  any  or  all  of  these 
items.  Why  not  call  him  today?  For  the  name  and 
address  of  our  nearest  representative,  write  to  Rome 
Cable  Division  of  Alcoa,  Dept.  ACR-7,  Rome,  N.  Y. 


^  ALCOA 

ROME  CABLE 


Cutaway  view  shows  strand-imbedment  on  inner  surface  of  sleeve, 
following  use  of  continuous-compression  method.  All  evidence  points 
to  the  superiority  of  this  technique  over  skip-bite. 


... 

• 
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Here  are  just  a  few  of  the  many  groove  shapes  studied  by  Alcoa 
before  selecting  the  most  efficient  contour  for  bolted  connec¬ 
tors.  They  typify  the  thoroughness  with  which  Alcoa  approaches 
every  accessory  problem. 
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PRODUCT  NEWS  New  designs  and  applications 


.  .V  ~  IC?  10* 

E  -  NEUTRON  ENERGY  (ELECTRON-VOLTS) 


The  sketch  at  left  gives  an  idea  of  the  spectral  shift  control  reactor  plant  arrangement,  showing  the  small  containment  sphere 
and  external  shielding.  The  curve  at  right  shows  the  shift  in  neutron  energy  as  a  function  of  the  concentration  of  heavy  water 


Spectral  Shift  Control  Reactor 


Hahcoi  k  &  ]Vilcox  Co. 

Few  of  the  prophets  in  the  “dark”  nuclear  age  of 
three  years  ago  would  have  predicted  that  in  1961,  util¬ 
ities  could  generate  competitive  atomic  power  in  this 
country.  Nonetheless,  a  version  of  the  pressurized  water 
reactor  which,  based  on  West  Coast  utility  accounting 
practice,  promises  to  generate  power  at  a  cost  of  5.5  to 
6.0  mills  per  kwh,  has  been  developed  by  the  Babcock 
&  Wilcox  Co. 

B&W  officials  report  that  the  economies  made  possi¬ 
ble  by  their  reactor  are  based  on  increased  core  life 
and  more  efficient  fuel  consumption.  The  result  is  a 
tompetitive  steam  plant  which  has  stimulatetl  utilities 
in  this  country  and  abroad  to  study  the  SSCR. 

The  advanced  PWR,  the  spectral  shift  control  reactor 
(.S.SCR),  was  first  ileveloped  by  BfcVV'  in  1956  at  the  com¬ 
pany’s  Lynchburg,  V'a.,  facilities.  The  reactor  is  differ¬ 
ent  in  that  it  uses  mixed  light  and  heavy  water  as  the 
mcnlera  tor-coolant. 

The  feasibility  of  the  .SSC:R  control  principle  was 
demonstrated  experimentally  under  a  $1,22.1,500  con¬ 
tract  with  the  Atomic  Energy  Commission.  This  contract 
followed  several  years  of  work  by  B&rW  on  its  own.  Re¬ 
cently  the  company  received  a  second  contract  from  the 
AEC  to  continue  its  promising  work  on  this  reactor. 

The  origin  of  the  name,  spectral  shift  control  reactor, 
(omes  from  nuclear  technology.  .Spectral,  or  neutron 
energy,  shift  is  accomplished  by  changing  the  ratio  of 
heavy-to-light  water  during  the  operation  of  the  reactor. 
In  the  prttcess,  excess  reactivity,  i.e.,  fuel  for  extended 
core  life,  is  economically  controlled  to  yield  maximum 
power  with  minimum  fuel  consumption. 


Since  this  reactor  will  be  operated  with  most  of  the 
control  rods  withdrawn  at  full  power  (the  neutron  flux 
pattern  is  fairly  flat— peak  to  average  approximately  2 
to  1),  more  heat  can  be  extracted  from  the  reactor.  This 
feature  of  allowing  all  fuel  rods  to  work  at  heat  fluxes 
nearly  equal  to  the  average  flux  is  one  of  the  most  val¬ 
uable  features  of  spectral  shift.  No  other  ordinary  water 
system  can  safely  achieve  a  peak-to-average  pKJwer  of  2 
to  1. 

In  areas  such  as  the  West  Coast  where  frequent  static 
weather  conditions  exist  and  population  densities  are 
high,  nuclear  installations  must  meet  the  highest  safety 
criteria.  As  a  result  of  the  S.SCR  design,  several  safety 
features  have  been  engineered  in  the  reactor  that  are  not 
available  in  the  ordinary  PWR.  For  example,  the  liquid 
moderator-coolant  required  by  the  primary  loop  is  held 
to  a  minimum,  without  sacrificing  rct^uired  radiation 
containment  for  every  credible  situation.  The  smaller 
primary  hxip  results  in  a  smaller  containment  sphere 
and  external  shield.  C’-onceivably,  the  S.SCR  could  be 
built  underground.  Thus,  the  triple  safety  containment 
planned  for  the  .S.SCR  meets  the  criteria  of  the  toughest 
site  conditions. 

.\  -fOO-mw  .S.SCR  will  cost  less  than  $180/kw  to  con¬ 
struct,  company  officials  state.  This  includes  the  heavy 
water  inventory.  Initial  fuel  costs  of  slightly  under  2.5 
mills  indicate  that  no  difficulty  is  foreseen  in  staying 
substantially  under  the  6.0  mill  “upper  limit.” 

As  remaining  conservatisms  of  design  give  way  to 
knowledge  from  extended  operation,  jxjwer  ratings  will 
climb  and  costs  decrease,  as  is  often  the  case  for  second 
and  third  units  of  a  series,  the  company  said. 

Circle  No.  1 


6 


ELECTRICAL  WEST  •  VOL.  127,  NO.  3 


Meter  Socket 


Spacer 

Aluminum  Co.  of  America 

Duinbell-like  devices  called  “bun¬ 
dled  conductor  spacers”  have  been 
developed  by  .\lcoa  Research  Lab¬ 
oratories  for  installation  on  the  Pro¬ 
ject  EHV  prototype  transmission  sys¬ 
tem  Iwated  near  Pittsfield,  Mass. 

The  bundled  conductors  on  which 
these  spacers  were  applied  were  en¬ 
ergized  briefly  at  720,000  v  in  De¬ 
cember  and  have  been  operating 
regularly  at  460,000  to  500,000  v 
since  January. 

Circle  No.  2 

Three-Phase  Protector 

Emerson  Electric  Mfg-  Co. 

A  new  static  transistorized  three- 
phase  protecting  device  that  oper¬ 
ates  from  voltage  signals  and  protects 
personnel,  motors  and  machinery 
against  three-phase  voltage  unbal¬ 
ance,  phase  failure  or  phase  reversal 
has  been  announced  by  this  com¬ 
pany’s  Industrial  Electronic  Divis¬ 
ion. 

Designated  PhaseGuard,  the  new 
device  can  be  used  on  either  delta 
or  wye  three-  and  four-wire  systems. 
According  to  Emerson’s  engineers, 
previous  operation  of  complete  phase 
protecting  devices  was  dependent 
upon  phase  current  and  phase  volt¬ 
age  amplitude.  PhaseGuard,  how¬ 
ever,  continuously  monitors  the 


three-phase  voltage  circuits  for  Ixith 
magnitude  and  phase  relationship, 
when  an  unbalanced  voltage  condi¬ 
tion  exists  the  transistorized  elec¬ 
tronic  circuit  triggers  a  circuit  relay. 

Circle  No.  3 


Metering  Switchboard 


I-T-E  Circuit  Breaker  Co. 

A  new  design,  free  standing  metering 
switchboard,  accommodating  nearly 
twice  as  many  meters  in  half  the 
space  required  for  a  comparable 
quantity  of  wall  mounted  units,  and 
reducing  installation  costs  and  time, 
has  been  announced  by  this  com¬ 
pany’s  Walker  Division. 

Circle  No.  4 


.Anchor  Mfg.  Co. 

.\  new  200-amp  ringless  meter  socket 
is  now  being  manufactured  by  An¬ 
chor  Mfg.  Co.  rhis  socket  is  avail¬ 
able  with  a  new  type  of  lever  op¬ 
erated  by-pass  in  4-,  5-,  6-  or  7-jaw 
arrangements  and  has  terminals  for 
250  mcm  maximum  copper  or 
aluminum  cables  and  an  enclosure 
of  ainjjle  size  for  either  top  or  bot¬ 
tom  feed.  After  removal  of  the 
cover,  a  wire  bail  is  exposed  which 
when  pulled  forward  by-passes  the 
meter. 

I'he  wire  bail  lever  is  arranged 
so  as  to  make  it  impossible  to  re¬ 
place  the  cover  without  moving  the 
lever  to  withdraw  the  bypass. 

Circle  No.  5 


Surge  Protector 

Westinghouse  Electric  Corf). 

Protection  for  rotating  a-c  machines 
against  line  surges  caused  by  switch¬ 
ing,  faults  or  lighting  using  a  fac¬ 
tory  preassembled  protection  device 
(Surgepak)  has  been  announced  by 
Westinghouse  Electric  Corp. 

The  protective  units,  custom  de¬ 
signed  for  each  application,  are  at¬ 
tached  and  wired  into  the  circuit  of 
the  rotating  a-c  machine  by  either 
the  machine  manufacturer  or  the 
user.  Ratings  are  available  for  sys¬ 
tem  voltages  from  2,400  to  13,800  v. 

The  basic  components  consist  of 
lightning  arresters  with  special  low 
discharge  and  sparkover  characteris¬ 
tics,  in  voltage  ratings  from  3  to  15 
kv;  and  surge  capacitors  that  elimi¬ 
nate  the  possibility  of  turn-to-turn 
flashover  by  decreasing  the  slope  of 
the  wave  fronts. 

Circle  No.  6 
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Switchgear 

Federal  Pacific  Electric  Co. 


This  new  FP  line  of  assembled 
switchgear  is  said  to  be  designed  for 
safety  and  ease  of  maintenance.  In¬ 
dividual  breakers  may  be  completely 
withdrawn  from  the  enclosure  and 
tilted  to  permit  close  inspection  of 
all  parts.  The  manufacturer  states 
this  line  is  the  first  to  permit  four- 
high  stacking  of  2,000-amp  breakers 
or  50,000-amp  interrupting  capacity 
breakers  in  a  90-in.  cell. 

Circle  No.  7 

Single-Lamp  Fixture 

Sunbeam  Lighting  Co. 

.\  new  single-lamp  V'isionaire  No. 
7401  is  now  available  from  Sun¬ 
beam.  This  fully  enclosed  all-plastic 
shielded  lighting  fixture  forms  a 
matching  complement  to  the  two- 
lamp  and  four-lamp  Starama  series. 

complete  and  unified  lighting  pat¬ 
tern  can  now  be  achieved  from  nar¬ 
row  corridors  to  expansive  areas. 
The  architect,  engineer  and  build¬ 
ing  owner  can  be  assured  of  having 
harmonious  lighting  throughout  a 
building  with  fixtures  of  the  same 
general  style  and  illuminating  char¬ 
acteristics. 

Circle  No.  8 

High-Flash  Insulating  Oil 

Shell  Oil  Co. 

.\  higher  minimum  flash  point  for 
Diala  Oil  AX,  an  electrical  insu¬ 


lating  oil  for  large  transformers  and 
high  output  electrical  equipment, 
has  been  announced  by  Shell  Oil. 
The  improved  protluct  has  minimum 
flash  point  specifications  of  295  F 
(Cleveland  open-cup  methotl),  with 
typical  flash  point  test  values  rang¬ 
ing  from  300  to  305  F.  The  high- 
flash  Diala  Oil  .\X  makes  it  prac¬ 
ticable  for  equipment  manufactur¬ 
ers  to  designate  power  equipment 
for  operation  safely  and  continuously 
at  substantially  higher  outputs  and 
temperatures  than  heretofore. 

Circle  No.  9 


NEMA  Type  1 2  Enclosures 


Huenefeld  Co. 

New  NEMA  type  12  terminal  en¬ 
closures,  provkling  positive  protec¬ 
tion  against  dirt,  dust,  oil  and  water, 
have  been  intrmluced  by  this  com¬ 
pany  along  w'ith  an  offering  of  new 
JIC  terminal  kits  for  use  in  JIC 
wiring  boxes.  The  new  NEMA  12 
terminal  enclosures  are  constructed 
with  continuous  weld  seams  and  em¬ 
ploy  horizontal  brackets  with  slots 
and  spring  locking  nuts,  permitting 
convenient  positioning  and  spacing 
of  the  vertical  straps  for  easy  wiring 
of  the  terminal  blocks. 

Circle  No.  10 

Service-Entrance  Cable 

General  Electric  Co. 

.\  new  service-entrance  cable  with 
V'ulkene  insulation,  said  to  double 
the  life  expectancy  of  the  cable,  has 
been  announced  by  General  Elec¬ 
tric’s  wire  and  cable  department. 
The  insulation  used  is  the  com¬ 
pany’s  recent  development,  a  ther¬ 
mosetting,  rubberlike  insulation  of 
chemically  cross-linked  polyethylene 
that  combines  the  electrical  and 
moisture-resistant  properties  of  poly¬ 
ethylene  with  physical  and  heat-re¬ 
sistant  properties  superior  to  those 
of  rubber,  according  to  the  manufac¬ 
turer. 

C'.ircle  No.  11 


Earth  Borer 


Holan  Corp. 

Holan  is  offering  an  optional 
earth  borer  that  converts  the  Holan 
HV  elbow  into  an  all-purpose  utility 
totjl. 

A  specially  designed  attachment 
near  the  end  of  the  lower  boom  of 
the  elbow  accommodates  the  Holan 
5400  earth  borer,  enabling  the  unit 
to  bore  holes  as  far  as  liVz  ft  from 
either  side  of  the  truck  bcxly.  Be¬ 
cause  the  elbow  rotates  360“  con¬ 
tinuously  in  either  direction,  the 
digger  and  derrick  can  be  operated 
behind  and  on  either  side  of  the 
truck. 

Circle  No.  12 


Underground  Cable  Tester 


Duncan  Electric  Co.  Inc. 

A  new  line  of  equipment  for 
quicker  and  safer  uiKlerground  cable 
testing  and  fault  locating  by  |x)wer 
company  crews  has  been  ilesigned 
around  a  high  voltage  portable 
power  supply  unit  manufactured  by 
this  company’s  Davenport  .Manufac¬ 
turing  Division. 

The  testing  methods  made  pos¬ 
sible  by  this  type  of  equipment  not 
only  reduce  the  hazards  of  working 
around  energized  cables,  but  sub¬ 
stantially  cut  the  time  required  for 
most  fault-locating  jobs. 

Circle  No.  13 


Now— from  General  Electric 


of  Stacking  Station  Post  Insulators 


Pick  the  strength  rating  and  BIL — from  550  to  1470  kv- 
in  the  type  that  suits  your  needs  best  from  the  new, 
wide  Locke*  Insulator  line. 


Type  A 

Made  to  General  Electric’s  exacting  prod¬ 
uct  standards  and  proved  under  rigid 
mechanical  and  electrical  strength  test 
procedures.  Available  in  standard,  high 
and  extra-high  strength  ratings. 

TypeB 

Completely  interchangeable,  each  unit 
can  be  used  anywhere  in  the  stack.  Use  2, 
3,  or  4  units  to  get  the  BIL  you  require. 
The  adapters  for  top  and  bottom  of  stacks 
allow  quick,  easy  installation  on  switches 
...  as  bus  supports . . .  anywhere.  Type  B 
units  used  with  adapters  meet  standard 
stack  heights.  Available  in  standard,  high 
and  extra-high  strength  ratings. 


eiD 


Featured  on  all  Locke*  Stacking  Station  Post 
Insulators — the  unique  METAL-POLYMER 
SEAL — proven  completely  effective  after  a  6- 
year  field  teat! 

Illustration  shows  insulator  taken  out  of  service 
after  six  years  and  returned  for  laboratory  tests. 
Removal  of  cap  and  cement  revealed  no  dete¬ 
rioration  of  metal  disc.  Perfectly  sealed  system 
for  forcing  gas  into  porcelain  cavity  was  set  up. 
Even  under  10  p.s.i.  pressure.  “snifT’  tests  were 
negative,  proving  seal  completely  effective. 


See  your  LOCKE  Insulator  representative  for  complete  technical 
advantages  of  this  new,  wide  line  of  stacking  station  post  insu¬ 
lators.  Or,  write  directly  to:  Insulator  Department,  General 
Electric  Co.,  P.  0.  Box  57,  Baltimore  3,  Maryland. 


Tigress  ts  Our  Most  impoitant  '^vduct 

GENERAL^  ELECTRIC 


*Trod«inark  of  lh«  Conorol  Eloctric  Co. 


ROYAL  Portable  Cords  and  Cables 

Satisfy  all  your  requirements  . . .  whether  for  extra  heavy  duty  Type  W  power 
cable  or  light,  flexible  Type  SJ  cord. 

Yes,  one  call  gets  them  all !  All  types  and  sizes  in  all  kinds  of  jackets  .  .  . 
rubber,  neoprene  or  thermo-  ^  _ 

plastic.  Lamp  cords,  fixture  or  mm  m 

machine  tool  wire  .  .  .  thermo 

or  coaxial  cables.  All  ROYAL  j  *  * ^  t  i^c  /  1 1 H  li  1 1  ll 

and  reliable !  ^ — . ,i  ^  H  1 1 

Ask  for  them  by  brand  name 

from  your  wholLler  ...  or  *0^*1  tllCTRIC  CORPORATION 

write  for  our  catalog,  giving  PAWTUCKET,  RHODE  ISLAND 
your  wholesaler’s  name.  Coooda: 


ROYAL  ELECTRIC  CORPORATION 
PAWTUCKET,  RHODE  ISLAND 

In  Canada: 

Royal  Eloctric  Company  (Quoboc)  Lid.,  Poinlo  Clairo,  Quoboe 


Motorized  Capacitor  Switch 

AUis-Chahners  A//^.  Co. 

■Availability  of  a  motorized  opera¬ 
tor  for  its  type  WSC,  tlvree-phase,  15- 
kv,  3()0-amp  vacuum  capacitor  switch 
has  been  announced  by  Allis-Chal- 
niers.  The  new  motorized  operator 
may  be  {lowered  from  a  source  of 
1 15  V  a-c,  125  V  d-c,  230  v  a-c  or  250  v 
d-c.  Its  motor  draws  between  0.2  and 
0.8  am|j. 

The  motorized  operator  is  said  to 
require  less  control  {lower  than  the 
optional  solenoitl  o{ierator  initially 
offered  on  this  switch. 

C;ircle  No.  15 


SALES  REPRESENTATIVES  AND  WAREHOUSES:  Lo«  Ang«l«f-19S0  Naom!  Avenue,  Rl  7-9655;  Sen  Frencitco 
-1225  Sixth  St.,  HE  1-5792;  Sealtle-4130  Firtt  Ave.,  So.,  MA  3-8882;  Phaanix-221  E.  Camelback,  CR  7-1662 
OMver— ilO  Yuma,  SH  4-1351 
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MANUFACTURERS’  LITERATURE _ 

For  fait  action  in  sacuring  Hia  manufactvrors'  litoralura  litfad  balow  and  mora  information  on 
now  products  datcribad  in  tha  pracading  pagat,  uta  tha  coupon  balow.  Circia  tha  itams  wantad 
and  mail  to  Elactrical  Watt 


AERIAL  CABLE— Sherman  &  Reilly  has 
issued  catalog  supplement  6II-.A  cosering 
a  new  method  for  installation  of  spacer- 
type  aerial  cable.  Cialled  the  continuous 
stringing  system,  the  new  concept  enables 
uninterrupted  stringing  from  start  to  fin¬ 
ish,  the  manufacturer  states.  The  system 
includes  a  messenger  traseling  block  and 
messenger  bracket  that  permits  the  blocks 
and  conductors  to  pass  the  poles  without 
assistance.  The  bulletin  has  complete  spe¬ 
cifications  and  pictures  of  an  actual  instal¬ 
lation  along  with  step-by-step  explanation. 
C.ircU  iVo.  16. 

SELECrrOR  DESL;— Westinghouse  is  offer¬ 
ing  a  7-in.  selector  disc  that  can  be  used 
to  identify  six  basic  types  of  circuit  break¬ 
ers.  By  rotating  and  matching  top  and  bot¬ 
tom  sections,  the  customer  can  determine 
physical  and  electrical  characteristics  in 
sarious  types  and  sites.  He  can  read  depth, 
width,  height  and  number  of  poles;  maxi¬ 
mum  amperage  and  soltage  and  interrupt¬ 
ing  ratings  for  varying  a<  and  d-c  voltages. 
Circle  No.  17. 

WIRE— Western  Insulated  Wire  C^.  gives 
data  on  Bronco  multiconductor  electrical 
cables  u-sed  in  control  circuits  in  a  new 
^l-page  catalog.  Circle  No.  IK. 

BREAKERS- Advantages  of  fivecycle  type 
OZ  distribution  oil  circuit  breakers  for  14.4- 
and  23-kv  service  are  discussed  in  a  new 
Allis-C.halmers  bulletin.  The  manufacturer 
states  that  construction  features  normally 
found  only  in  transmission  breakers  are 
pegged  in  illustrations.  The  bulletin  also 
carries  a  reference  table  of  general  dimen¬ 
sions  and  ratings.  Circle  No.  19. 

SAFETY  GUARDS- Its  new  line  of  plastic 
safety  guards  for  guy  lines  is  described  by 


the  Electrical  Products  Division  of  Fanner 
Mfg.  Cm.  in  Catalog  Section  SG-I,  2.  .Accord¬ 
ing  to  the  manufacturer,  these  guards  may 
be  used  with  any  standard  type  of  dead¬ 
ending  clamp.  Drawings,  illustrating  typ¬ 
ical  methods  of  attachment,  are  included. 
Circle  No.  20. 

OVERHE.AD— For  electrical  utility  engin¬ 
eering  and  purchasing  departments,  Rome 
enable  Division  has  published  .Advanced 
Design  Tubular  Accessories  for  Overhead 
(bnductorv  The  new  booklet,  which  re¬ 
vises  and  expands  previous  available 
material,  gives  a  comprehensive  listing  of 
.Alcoa  tubular  compression  accessories  for 
several  tvpes  and  sizes  of  conductors.  Fea¬ 
tured  are  suggested  installation  methods, 
explanatory  sketches  and  cables  listing  di¬ 
mensions,  weight  and  filler  compound  re¬ 
quirements.  Circle  No.  21. 

POWER  FL'SE.S— .Application  and  selection 
of  high-voltage  power  fuses  are  discussed 
in  a  Iti-page  booklet  offered  by  Westing- 
house.  Discus.sed  are  refill  power  fuses, 
dropout  power  fuses  and  current  limiting 
power  fuses.  The  booklet  also  contains  in¬ 
formation  on  the  interrupting  ability,  con¬ 
tinuous  current  ratings  and  melting  char¬ 
acteristics.  For  a  copy  of  this  booklet  !l6-660, 
circle  No.  22 

CONTACrrORS-NEMA  size  S  and  4  mag¬ 
netic  contractors  and  starters  are  described 
in  General  Electric’s  bulletin  GEA-7S26. 
Pictures  and  diagrams  show  space  savings 
made  possible  by  u.se  of  the  new  forms. 
Circle  No.  23. 

STRINGING  EQUIPMENT-A  new  price 
list  for  general  tension  stringing  equipment 
has  been  issued  by  Petersen  Engineering 
Co.,  in  catalog  TSE-I.  Circle  No.  24. 


60  DIFFERENT 
KLEIN  6RIPS 
MEET  EVERY 
UTILITY  NEED 

If  you  want  a  strong,  nonsiipping  grip 
for  use  on  any  type  of  conductor  ...  if 
you  need  a  pattern  specially  designed 
for  hot  line  work  .  .  .  consult  your  Klein 
Catalog.  Klein  grips  are  designed  for 
solid  and  stranded  cable,  for  messenger 
guy  strand  and  wire  rope,  and  for 
weatherproof  wire. 

Write  for  the  Klein  Grip  Selector  to 
make  sure  you  have  the  proper  grip 


1656-40B  with  bronze-lined  jaws.  Specially 
designed  for  bare  A.C.S.R.  aluminum  and 
stranded  copper  cable. 

Opening  from  .50  to  .74  inch. 


Machined  jaws  allow  snaking  insulated  con¬ 
ductors,  eliminating  slippage  and  prevent¬ 
ing  conductor  damage.  Insulation  does  not 
have  to  be  stripped  from  conductor. 
1659-40— openings  from  .49  to  .80  inch. 


This  hot  line  grip  may  be  placed  on  wire 
with  stick.  Safety  latch  has  three  positions 
and  closes  automatically  when  stick  is  re¬ 
moved.  Cannot  fall  off  wire.  Can  be  used 
for  hot  or  dead  work. 

1628-5BH— openings  from  .198  to  .522  inch. 
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PIPE  OR 
CONDUIT 
HANGERS 

Most  complrir  line  Kith  addition  of  2  new 
fiiei  to  oldest  established  standards  in  the 
industry. 


The  saddle  or  pipe  support  ran  be  turned 
360°,  permitting  pipe  to  run  parallel  or 
at  right  angle. 

Excellent  for  confined  areas— No  drilling- 
no  use  of  straps. 

Made  of  the  highest  grade  malleable  iron, 
with  case  hardened  set  screw— all  cadmium 
plated.  For  Aluminum,  write  for  details. 

Far  hanging  Vl"  thni  IVt"  pipa 
ar  <an4ait  ta  staal  baanw  %"  thick. 


Compact- Predse 

I^^TRAHSISTORIZED 

MEGOHM 

METER 

now  available  for  the  first  time  from  Japan, 

Vi  the  size,  Vi  the  PRICE 
of  comparable  instruments. 


Check  tkasa  tomtom  at  this  aaigaa  maggar  tastar.,. 

a  Transistorized,  power  from 
-  standard  batteries 

^  a  One-third  the  size  of 
standard  meggers 
weighs  only  three  pounds! 
a  Available  in  seven  sizes . . . 
from  I00V-20OM‘.:  to  500  & 
lOOOV,  1000  &  2000Mt: 
a  Prices  as  low  as  the  quality 
is  high,  beginning  at  only 
plus  etcise  ta>  for  the 
loov  200Mi;  model. 


All  Sanwa  equipment  is  sold  under  a 
satisfKtion  guaranteed  policy. 


Mail  today  WORLD  TRADERS.  INC..  450  Grant  Ave.,  San 
Francisco.  Calif.  Send  me  free  catalog,  price  list  and  full 
details  of  complete  line  of  SANWA  multi-testers. 


Proposed  Western  Projects 


Aloska 

(x>llege,  Alaska,  University  of 
.\laska,  heating  plant,  $2,707,500. 

Palmer,  Indef>endent  School  Dist., 

$1,000,000. 

Rocky  Mountain 

Boise,  Idaho,  Bank  Realty  Co.,  of- 
lice,  $5,(KK),(K)0.  In  care  of  Bank  of 
Idaho,  lessee. 

Boise,  Safety  Stores  Inc.  and 
Skaggs  Drug  Cx).,  supermarket  and 
drug  center.  Plans  by  Grider  &  La 
.Marche;  D.  S.  Wistlom,  electrical 
engineer;  Barton,  Stoddard  fk  Mil- 
hollin,  structural  engineers. 

Great  Falls,  Mont.,  School  Dist. 
No.  1,  $2,560,694.  Wenzel  &  Co., 
structural  engineers;  plans  by  Page 
&  Werner. 

Woods  Cross,  Utah,  Phillips  Pe¬ 
troleum  Cxj.,  alkylation  plant,  $1,- 

Casper,  Wyo.,  School  Board, 
school,  $1,750,0(K).  Plans  bv  Archi¬ 
tectural  Cvuild. 

Pacific  Northwest 

Port  Mellon,  Canadian  Forest 
PrfKlucts  Ltd.,  mill,  $12  million. 
Sandwell  k  Co.  Ltd.,  Vancouver, 
consulting  engineers. 

Vancouver,  Thomas  J.  Campbell, 
apartment,  $2,700,000.  Plans  by  Pe¬ 
ter  Kaffka. 

Vancouver,  V’ancouver  Wharves 
Ltd.,  dock,  $1,(KK),000.  Swan,  Woos¬ 
ter  Engineering  Co.  Ltd.,  consulting 
engineers. 

West  Vancouver,  Ivory  Towers 
Ltd.,  apartment,  $4,000,000.  In  care 
of  Chomick  &:  LeBlond,  architects. 

Castle  Air  Force  Base,  C^alif.,  U.  S. 
Engineers,  Sacramento,  hospital,  $1,- 
780,000.  Plans  by  Stone,  .Marraccini 
k  Patterson,  .San  Francisco. 

Napa,  Union  High  SthcK)!  Dist., 
junior  college  bldg.,  $2,.^41,000. 

Oakland,  California-Nevada  .Meth¬ 
odist  Homes  .\ssn.,  apartment,  $6,- 
(KM),0(M).  In  care  of  John  Ciraham 
Co.,  Seattle,  architect. 

Oakland,  Caty  and  .Alameda  Coun¬ 
ty,  sports  stadium,  $12-15  million. 
Plans  by  Skidmore,  Owing  k  .Mer¬ 
rill,  San  Francisco;  .Ammann  &  Whit¬ 
ney,  New  York,  consulting  engineers. 

Palo  Alto,  .Alhouse  Realty  Inc.,  of¬ 
fice,  $  1 ,5(M),000.  In  care  of  .A.  C. 
Prentice,  architect. 

Richmond,  John  .M.  Stahl  Co., 
apartment,  S5,0()0,0()0.  Plans  by 


Donald  Hardison  &  Associates. 

Salinas,  James  Walker,  motel,  $1,- 
(KKl.OOO.  In  care  of  Irvin  W.  Gold- 
stine,  Menlo  Park,  architect;  Ira  S. 
Kessy,  Oakland,  consulting  engineer. 

(k>ttage  Grove,  Ore.,  School  Dist. 
No.  45J3,  school,  $1,171,280.  Plans 
by  Wiimsen,  Endicott  k  Unthank, 
Eugene;  Stephen  H.  Ford,  engineer. 

Cheney,  Wash.,  Eastern  VV'ashing- 
ton  College  of  Education,  dormi¬ 
tory,  plans  by  Cmller,  Gale  fe  Mar- 
tell;  commons  bldg.,  plans  by  Funk, 
.Murray  k  Johnson;  $2,272,500. 

Bellevoie,  Overlake  Park  Inc., 
shopping  center,  $11  million.  Plans 
by  John  Graham  &:  Co.,  Seattle. 

Bellevue,  H.  R.  Watchie  &:  Asso¬ 
ciates,  shopping  center,  $20  million. 
Plans  by  Welton  Becket  &  Asso¬ 
ciates,  Los  Angeles. 

Parkland,  Pacific  Lutheran  Uni¬ 
versity,  dormitory,  plans  by  Lea, 
Pearson  &  Richards,  Tacoma;  din¬ 
ing  hall,  plans  by  Johnston-Austin, 
Tacoma;  $1,100,000. 

Spokane,  H.  Halvorson  Inc.,  of¬ 
fice,  $1,500,000. 

Tacoma,  International  Glass  In¬ 
dustries  Ltd.,  plant,  $1,500,000. 

Tacoma,  Jack  McConaghy,  retire¬ 
ment  home,  $1,345,000. 

Pacific  Southwest 

Artesia,  Calif.,  Excelsior  High 
Sthool  Dist.,  schools  No.  5  and  6, 
$4,000,000.  Plans  by  Kistner,  Wright 
&  Wright,  Los  Angeles. 

Beverly  Hills,  Robert  Felixon,  of¬ 
fice,  $5,000,000.  Plans  by  Sidney 
Eisenhtaat. 

Los  Angeles,  I^yola  University, 
additions,  $1,750,000;  science  bldg., 
$1,500,000.  Plans,  Albert  C.  Martin. 

Los  Angeles,  Theotlore  H.  Bent¬ 
ley,  Ray  .A.  Watt  and  Bill  S.  Hun¬ 
ter,  apartment  project,  $16  million. 
In  care  of  Paul  R.  Williams  k  Les 
St  herer,  architects. 

Los  Angeles,  California  Lutheran 
Hospital,  addition,  $3,0(K),000.  Plans 
by  Walker  Kalionzes  k  Klingerman. 

Pomona,  City,  police  and  fire 
headquarters,  $1,500,000.  Plans  by 
W'elton  Becket  &  Associates,  Los 
.Angeles;  B.  H.  .Anderson,  associate 
architect. 

Riverside,  University  of  Califor¬ 
nia,  residence  halls,  $4,100,000.  Plans 
by  Cieorge  V^ernon  Russell  &:  Asso¬ 
ciates,  Los  .Angeles. 

San  Diego,  Harbor  Commission, 
terminal  bldg.,  $1,500,000. 

San  Diego,  Dass  Construction  Co., 
residences,  $1,029,771. 


o 


“Just  the  way  they  pack  it  saves 
me  3%  of  the  cost  of  the  conduit. 


On  the  job  site.  That’s  where  Rome’s  quick-stacking 
strapped  bundles  of  EMT  and  rigid  steel  conduit  save 
you  time  and  money. 

How  much?  One  contractor*  reports  that  this  package 
was  worth  3%  of  the  cost  of  the  conduit  to  him  in  labor 
saving. 

Why?  Because  it  permitted  madiine  off-loading  and 
spotting  of  rigid  conduit  by  size  at  the  job  site. 

Why  they’re  faster:  With  Rome’s  strapped  bundles,  one  of 
your  men  with  a  fork  lift  or  crane  can  unload  and  stack 
a  20-ton  truckload  in  just  30  to  40  minutes. 

Compare  this  with  the  man-hours  eaten  up  when  you 
unload  a  truck  or  trailer  of  small  bundles  of  EMT  or 
rigid.  There’s  quite  a  difference.  And  that  applies  to  big, 
shipped-by-sea  pallets,  too,  where  you  have  to  break 
big  bundles  down  into  hundreds  of  little  ones. 

Not  with  Rome’s  strapped  bundles.  Each  one  con¬ 
tains  a  uniform  quantity  of  smaller  bundles.  That  makes 
for  easy  handling — where  it  counts — on  the  job  site. 

*Naine  furnished  on  request. 

For  phone  number  of  clotest  represerttath'e  see  advertising  itsdex  in  back  of  book. 


Other  savings:  Handling  is  one  way  you  save.  You  also 
run  less  risk  of  damage,  since  the  securely  strapped 
bundle  protects  conduit  on  its  way  to  you  and  in 
storage. 

Storage  is  very  efficient,  since  the  rectangular  shape 
of  each  bundle  makes  stacking  easy,  neat  and  unusually 
compact. 

And  you  can  inventory  quickly.  Bundles  are  uniform, 
so  counting  goes  very  fast. 

Why  not  get  all  these  advantages  next  time  you  order 
EMT  or  rigid  steel  conduit?  Just  specify  Rome — in 
quick-stacking  bundles.  Contact  your  Rome-Alcoa 
representative  for  more  information.  Or  write  to  Rome 
Cable  Division  of  Alcoa,  Dept.  4-91,  Torrance,  Calif. 
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WESTERN 


Economy  at  a  Glance 

r  Month  Latest 

»  .4eo  Month 


PERSONAL  INCOME  in  milliona— Kaaon- 
ally  adjusted  as  of  August  15  (An  index  of 
connuner  tpending  potential) 


8,076.7 


NON  FARM  EMPLOYMENT  in  thousands 
(Index  of  industrial,  commercial  activity) 


'1*1  Sparkt' 


HANUFACrURlNG  EMPLOYMENT  in 
tboiuands  (A  measure  of  manufacturing 
activity) 


Copper-free  aluminum  construction 
gives  Killark  fittings  bonus  life 


Killark  electrical  fittings  and  fixtures  remain  permanently 
rust-proof  in  weather-exposed  locations,  and  will  never  stain 
building  exteriors.  They  also  provide  better  resistance  to 
various  types  of  corrosion,  and  can  be  used  in  many  spe¬ 
cialized  applications.  Painting  and  similar  protective  measures 
are  not  required.  The  Killark  line  includes  more  than  7500 
sizes  and  types  of  fittings  and  fixtures.  They  are  stocked  for 
immediate  delivery  by  your  local  distributor,  or  in  Killark 
warehouses  in  18  cities  throughout  the  United  States  and 
Canada. 


HOUSING  STARTS  in  thousands  of  units 
(Index  of  new  residential  customers) 


INDUSTRIAL  BUILDING  CONTRACTS 
in  thousands  of  dollars  (A  rough  index  to 
the  dollars  of  electrical  contracting  business 
dx  months  to  a  year  ahead) 


*KIIURK  ENTRANCI  ELBOWS 

Available  in  13  sizes  from  Vi' 
through  6',  and  in  a  variety  of 
styles.  Flanged  cover  overlaps 
gasket  and  edge  of  fitting,  making 
elbows  waterproof.  Service  ells 
with  weep  holes  and  with  ground¬ 
ing  hubs  for  grounding  rods 
available. 


*KILLARH  SERVICE  ENTRANU  HEAD 

30  sizes.  to  6',  threaded  or 
slip-on.  Special  reversible  feature 
on  some  sizes  allows  use  at  end  of 
horizontal  conduit  or  top  of  vertical 
conduit.  Includes  composition  in¬ 
sulator  with  required  number  of 
holes.  Designed  for  easier  handling 
of  stiff,  heavy  cable. 


►  The  unemployment  rate  is  the 
number  of  jobless  jiersons  expressed 
as  a  per  cent  of  the  total  labor  force. 
The  U.  S.  counts  as  unemployed 
anyone  14  and  over  who  is  out  of 
work  and  would  like  a  job— even  if 
he  is  doing  little  toward  finding 
one.  Many  other  countries  count 
only  those  receiving  unemployment 
compensation.  These  differences  in 
counting  methods  make  interna¬ 
tional  comparisons  quite  hazardous. 


^  Vondeventer  and  Easton  Aves.  •  Sf.  Louis  13,  Mo. 

In  Canada:  Killark  Electric  of  Canada.  Ltd.,  4}f  Islington  Ave.  South.  Toronto  IS.  Ont. 


Manufacturers  Forecast  Continue  to  Rise 

Capital  gootls  niamifacturers  toojK*rating  in  the  quarterly  McGraw-Hill 
Machinery  Forecast  now  predict  their  new  orders  will  continue  to  rise 
steailily  through  the  reniaimler  ol  this  year  and  on  into  1962.  The  current 
forecast  of  188  (1950=100)  for  the  second  quarter  of  next  year  is  an  all-time 
high  for  machinery  orders.  The  highc*st  previous  quarterly  average  was 
180,  attained  only  twice  in  the  past  12  years. 

Manufacturers  in  all  six  nonelectrical  machinery  categories  included  in 
this  forecast  predict  gains  in  new  order  bookings  comparing  the  secoinl 
quarter  of  next  year  with  the  like  period  this  year.  .Makers  of  metalwork¬ 
ing  machinery  forecast  an  1  Kr  increase  and  pump  and  compressor  builders 
expect  a  gain. 


GALVANIZED 
STEEL  STRAND 

The  strong,  tough  individual  wires 
which  make  up  Crapo  Galvanized 
Steel  Strand  are  protected  against 
corrosion  by  a  uniform,  tightly-bond¬ 
ed,  ductile  coating  of  commercially 
pure  zinc.  This  heavy,  dense  coating 
of  zinc,  applied  by  one  of  the  time- 
proven  Crapo  methods,  not  only 
seals  out  rust  but  further  protects 
the  base  metal  by  sacrificing  itself 
through  galvanic  action.  The  result: 
long  and  dependable  performance  at 
low  yearly  cost. 


RELATIVE  WHOLESALE  PRICES  OF  ELECTRICAL  MATERIAL 


Wire  and  cable  . 

\V’att-h<)ur  meters  . 

lO-hp  motors  . 

225-hp  motors  . 

H\dro  generators  . 

Steam  generators . 

15-kva  transformers  . 

.50-kva  transformers  . 

.500-kva  transformers  . 

Dry-tyiK*  transfoimers  . 

Switch  and  fuse  panelboards . 

Circuit  breaker  panelboards . 

Indoor  oil  circuit  breakers . 

Outdoor  oil  circuit  breakers  . 

Source:  McGraw-Hill  Department  of  Economics. 


Latest 

Previous 

Vear 

Month 

Month 

Ago 

131.1 

128.9 

137.5 

118.6 

118.6 

120.9 

136.9 

1.36.9 

136.1 

176.8 

176.8 

229.0 

18.5.5 

185.5 

185.5 

193.2 

193.2 

203.5 

133.0 

133.0 

133.5 

131.0 

131.0 

137.3 

124.6 

124.6 

147.1 

133.7 

1.33.7 

146.0 

126.0 

126.0 

132.4 

139.2 

139.2 

139.1 

182.4 

182.4 

182.5  i 

1.58.9 

1.58.9 

181.3  ' 

©0© 

CHOOSE  FROM  3  COATING  WEIGHTS 


Crapo  Galvanized  Steel  Strand  is 
available  in  three  weights  of  coating, 
Class  A,  B  and  C.  Class  B  has  twice 
the  zinc  by  weight  per  square  foot 
of  wire  surface  as  Class  A;  Class  C 
has  three  times  that  of  “A." 


Contact 
the  Crapo 
Galvanized 
Steel  Strand 
distributer 
neK  you 
for  prompt 
shipments 
from  his 
stoch  er 
from  our 
mill. 
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Contractors  everywhere  are 
switching  to  VICTOR.  Cash  in 
on  this  heavy  demand.  Add 
these  fast  selling,  profitable 
Clamps  and  Straps  to  your 
line 

Write  tor  the  new 
Victor  Strap  Catalog 
Lists  over  600  items 
to  fasten  Wire,  Cable, 
Tubing  and  Conduit 


igOR  SPECIALTIES  JNC. 

m  MAIN  n,  NfW  (OCHfUI.  N  T 
Tht  Qnatuit  Singh  Sovm  for  Clamps  and  Slropt 
California  Rapratanfafives: 


STANLEY  SALES  CORP. 

1122  Folsim  Street 
Sae  Fraecisce  3,  Calif. 
Phaae:  UNderhill  3-<9(IO 


HAYJAX  COMPANY 

436  Colyton  Street 
Lss  Angeles  13,  Calif 
Phene:  MA  8-5256 


Y-er  Eas 

Wire  Pulling  Lubricant 
For  Lead.  Rubber.  Braid  or 
Syntbetic  Covered  Cables 


There  is  only 
one  Y-er  Eas 

Don't  accept  substitutes. 

The  extra  slip  means  extra 
savings  on  every  job. 

•  Creamy^  non-corrosive. 

Never  greasy  or  messy. 

•  Prevents  sticking  or  setting. 
Extra  slip  for  saddles  and 
turns. 

•  Daes  not  run  back  on  cables. 

•  Never  harmful  to  hands,  cloth¬ 
ing,  cables  or  conduit. 


Srcon/u'tl 


At  all  Leading  Electrical  Sypply  Houses 

#  ELECTRO  COMPOUND  CO. 

4148  W.  150th  St..  CInilMe  35.  Shit  , 


LATB  NEWS 

Continued  from  page  101 

basis  of  the  code  discussions  at  the 
fall  series  of  lAEI  meetings.  Western 
meetings  include  that  of  the  North¬ 
western  Section  at  Boise  Sept.  11-13 
and  the  Southwestern  Section  at 
Long  Beach  Sept.  18-21.  These  pro¬ 
posed  amendments  can  still  be 
changed  but  final  comments  are  to 
be  submitted  by  Dec.  I  of  this  year. 
This  will  be  for  the  1962  eilition 
of  NECoile. 

^Substantially  stronger  penalty 
provisions  were  written  into  the 
California  Bid  Listing  Law  and  be¬ 
come  effective  Sept.  15  by  AB-224L 
It  clarifies  the  ambiguity  in  the  pen¬ 
alty  clause  and  provides  that  any 
violation  of  the  listing  law  is  a  basis 
for  disciplinary  action  under  the 
Contractors  License  Law.  The  pen¬ 
alty,  although  reduced  from  20^  to 
10^,  is  payable  to  the  fund  out  of 
which  the  contract  is  awarded,  thus 
providing  an  incentive  for  the 
awarding  authority  to  enforce  the 
law. 

►  To  implement  the  four-hour  mor¬ 
atorium  bidding  practice  plan,  a  vol¬ 
untary  one,  in  southern  California 
!  a  newly  formed  organization,  “Con- 
I  struction  Bidding  Practices  Confer- 
!  ence,”  has  named  Walter  A.  Smith 
!  Jr.  as  executive  manager  and  estab- 
i  lished  offices  at  1725  Beverly  Blvd., 
Los  Angeles.  The  conference  be¬ 
comes  operational  on  Sept.  1 1  but 
a  campaign  is  under  way  to  enlist 
contractors,  sulxontractors  and  sup¬ 
pliers  in  the  voluntary  program.  The 
i  program  is  supjxrrtetl  by  many  of 
'  the  trade  associations  in  the  con- 
j  struction  industry. 

^  Robberies  by  phony  building  in- 
s|>ectors  in  Portlantl  has  causetl  the 
city  of  Portland  to  publicize  the 
j  identification  cards  of  all  real  Bur- 
1  eau  of  Building  inspectors  in  the 
1  city  newspapers  to  warn  the  pub- 
!  lie  not  to  give  entrance  to  any  one 
!  claiming  to  be  an  inspector  unless 
I  he  can  identify  himself.  The  official 
1  caril  carries  bt)th  the  inspector’s  pic¬ 
ture  and  his  signature  and  thumb 
print.  The  phony  inspectors  have 
usually  victimized  elderly  persons, 
gaining  entrance  by  saying  they  want 
to  “check  flickering  lights.”  Other 
cities  may  anticipate  a  similar  wave 
of  thefts  if  a  gang  of  this  type  moves 
Irom  town  to  town.  Similar  tactics 
I  have  been  used  to  sell  a  rewiring 
'  job,  siding,  roofing  or  painting,  even 
with  FHA  financing  in  stmie  cases. 
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LETTERS 


Credit  Due  Architects 

I  o  the  Editor: 

A  copy  of  your  April  issue  of  Electrical  I 
West  crossed  my  desk  today.  A  photograph  j 
of  the  recently  remodeled  second  floor  of  | 
the  J.  Magnin,  Stockton  and  O'Farrell  store  j 
in  San  Francisco  appears  on  the  cover. 

The  cover,  as  well  as  the  article  on  p  86  ' 
entitled  “A  Luminous  Solution  for  a  Low  I 
Ceiling  in  a  Smart  and  Stylish  Dress  Sales  ' 
Room."  fails  to  give  proper  credit  to  the 
designer  of  the  store  interiors,  including 
the  complete  lighting  solution  itself.  While 
the  work  done  by  the  electrical  contractors 
was  no  doubt  well  executed  and  deserves 
ade(|uate  recognition,  the  designer  and  orig¬ 
inator  of  the  lighting  system  as  well  as  the 
complete  merchandising  layout  for  the  en¬ 
tire  store  was  Victor  (.men  .Associates,  an  | 
architectural,  planning  and  engineeering 
firm  with  many  years  erf  background  ex|)eri- 
ence  in  store  interiors  of  this  type.  1 

This  particular  J.  Magnin  store,  one  of 
many  West  Coast  Magnin  stores  designed 
by  X'ictor  Gruen  Associates  (the  .Stodtton 
and  O'Farrell  store  was  originally  executed 
by  this  firm  over  1 1  years  ago),  is  now  ' 
undergoing  a  phased  remodeling  program  ^ 
under  the  design  direction  of  R.  L.  Baum-  i 
feld.  partner  in  charge  of  design  in  the  i 
Los  .Angeles  office  of  Victor  Gruen  .Associ¬ 
ates,  assisted  by  (iere  Kavanaiigh.  head  of 
the  interiors  department. 

The  low  ceiling  structure  ot  the  second 
floor,  formerly  a  mezzanine,  imposed  seri¬ 
ous  design  difficulties,  requiring  consider-  | 
able  thought,  time  and  even  ex|)erimenta- 
tion,  liefore  a  satisfactory  solution  was  ob¬ 
tained.  Realizing  that  the  heat  generated 
by  the  amoiitu  of  lighting  required  to  main¬ 
tain  proper  level  of  intensity  would  cause 
human  discomfort  at  head  height,  Baum- 
feld  placed  the  majority  of  the  lighting 
source  above  an  o|K,*n  plastic  ceiling  where 
heat  radiation  would  lie  minimized.  To 
further  reduce  heat,  a  uKtl,  fluorescent 
system  was  s|)ecified  and  (ir  conditioning 
registers  were  locatcxi  alic-iV  the  surface  of 
the  ceiling  to  eliminate  >V<e  discharge  of 
air  at  face  level. 

To  reduce  the  monotony  inherent  in  a 
low,  luminous  ceiling  and  to  give  the  in¬ 
teriors  a  gaiety  consistent  with  the  mer¬ 
chandise  and  general  decor,  several  clusters 
of  highly  colorful  glass  fixtures,  designed 
by  R.  1..  Baiimfeld  and  executed  by  the 
Venini  Glass  Works  in  .Murano,  Italy,  es¬ 
pecially  for  this  installation,  were  placed 
throughout  the  area,  each  cluster  in  a  dif¬ 
ferent  pattern  and  color  scheme.  For  added 
interest,  one  unit  in  each  cluster  was  made 
solid  it)  color,  while  all  erfhers  are  striped. 

Other  s[>ecially  designed  lighting  fixtures, 
including  a  12-armed  chandelier  and  a 
dozen  or  so  cylindrical-shapetl  fixtures 
mounted  flush  against  the  ceiling  are  lo¬ 
cated  over  various  departments. 

We  agree  that  the  entire  lighting  solu¬ 
tion  was  a  successful  one.  but  its  success 
was  due  largely  to  the  combined  efforts 
of  Mr.  Baiimfeld,  Miss  Kavanaiigh,  our 
electrical  engineer  Mr.  riilchinsky  and  the 
Integrated  Geiling  Cm.  of  Los  .Angeles, 
which  assembled  a  s|)ecial  ceiling  mockiip 
to  stiidv  visual  and  environmental  effects. 

Mel  (icKKh,  .Architect,  .ALA 

Victor  Gruen  Associates 

Beverly  Hills.  Calif. 


..HIGH  VOLTAGE  TESTING 

of  CABLES,  MOTORS,  GENERATORS 
and  All  Electrical  Equipment 


# - 


Mobile  D-C  HYPOT' 

Rugged  .  .  Mobile  .  .  for  Production, 
Installation  and  Maintenance  Testing 

Oelpvt  .  .  IM  k«  merfelt  Rfevirf*  <tp  !•  SOOO  mkraemfer** 
4<.  7S  enrf  4S  k«  merfah  affar  aR  ta  10  aia,  rf-<. 

Il5v  A-C  liaa  .  .  lapat  Ikraafk  riiraa-saarfactar  pawar  card 
arith  Maarfard  twa  praaf  pivf  aad  e'***'*d'*0  diP- 

$atf-Caa«aMWd,  fmitf  PartaWa  .  .  Sinaia  atabila  haatiaf  anth 
rabbar  tkad  arfiaah  aad  Ratb  hoadia  caataia*  aiatariae  cir* 
caitry  aad  btfb  vaboRa  tapRly  (ail  iaiaiartad  abaaa  4S  ka). 

Safa,  Siaipfa  Oparatiaa  ,  .  Diract  raodiaR  af  iatalatiaa  laak> 
aRa  carraat.  fatly  iafarlackad,  cabiaal  Rraaadad,  aatRal  cable 
shialdad  .  .  la  pratact  aparatac  aad  aRaipiaaat. 


WEST  COAST  STOCKS 

CALIFORNIA  INSTRUMENT  COMPANY 

351  T^filli  Strutt,  Sun  Fruncitcn,  Culil. 


Write  for  Manual  J>67 

“Matbadc  far  latalatiaa  TaitiaR 
.  .  laRiaaariaR  .  .  Pradactiaa 
.  ,  Maiataaaaca 


BRENNER-FIEDLER  ASSCKIATES,  INC. 

7543  Malreca  Avaaaa,  Lai  AaRilai,  CalW. 

EICHER  AND  COMPANY 

5  Wait  Harriiaa  St.,  Saittia,  Waih. 


4-35.7 


Associated  Research.  , 

. . . . . . 


374S  W.  Babaaat  Ava.,  CbkaRe  IS,  llliaaii 


Street  Light  Control 
Shrugs  off  Killing 
Transient  Voltages 

How  can  a  compact, 
lightweight  photo 
control  withstand 
the  control-killing 
effect  of  a  wide 
range  of  transient 
voltages? 

Use  Varistors  to  ab¬ 
sorb  surges  whl^ 
are  below  the  spark- 
over  of  lightninF 
arresters.  Let  the 
lightning  arrester 
handle  the  higher 
transients. 


That’s  the  story  on 
simple,  reliable, 
surge  tested 
Lumatrol  Mark  I* 

Write  for  Bulletin  91a. 

*  Lumatrol  Mark  II.  for 
iso  Volt  circuit*,  i*  de> 
tcribed  in  Bulletin  it. 


MICRO  BALANCING,  INC.  > 

GARDEN  CITY  PARK,  N.Y.  1 

In  Canada:  J.  R.  KEARNEY  CORP.  j 

Box  270,  Gualph,  Ont.  I 


LINE  CLAMPS 


every  time 


Fargo's  "AGE  Series"  have  heavy  duty  vanadium 
steel  springs,  vise-type  design  and  bell  mouth  jaws 
to  prevent  loosening  by  vibration  or  "cold-flow"  . . . 
extra  wide,  smooth,  "like  metal"  jaws  provide  a  firm 
contact  on  run  to  hold  joint  temperatures  down  .  .  . 
improved  hook  design  of  the  jaw  eliminates  slip  or 
twisting  on  run  during  installation  .  .  .  enclosed  and 
inhibitor  protected  threads  assure  easy  installation 
and  removal  .  .  .  available  in  bronze  or  aluminum 
for  conductors  up  to  2,000,000  CM. 


for  complete  details. 


Distribufed  by 

LINE  MATERIAL  INDUSTRIES 

McGrow-Editon  Company 
Milwouloe,  Wisconsin 

In  Conoda,  CANADIAN  LINE  MATERIALS,  LTD.,  Toronto,  Conodo 


Monufocturod  by 

FARGO  MFG.  COMPANY.  INC. 

Pou9hlto«ps!« 

Now  York 


For  phone  number  oj  closest  representative  see  advertising  index  in  back  of  book 
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Advance  Transformer  Co . 3rd  Cover 

Palo  Alto:  Reese  C.  Gwillim.  DAvenport  1-S997 

Lot  Altos  (San  Francisco) . Yorkshire  8-2176 

Portland;  Pete  Bach  Ele^ic. ..  CApitol  7-2173 

Denver;  A.  J.  Nelson  . KEyttone  4-6751 

Medina,  Wash.:  Lyle  Heaton . GL  4-8696 

Albuquerque  . CHapet  2-8626 


Allis-Chalmers  Mfg.  Co . 17,  105,  107 

San  FrarKitco . DOuglat  2-8384 

loa  Angeles . AAAditon  6-2231 

Phoenix  . CRestwood  4-5426 

Denver  . CHerry  4-^56 

Salt  Lake  City . EMpire  3-1723 

Portland  . CApitol  2-9835 

Seattle  . MAin  4-3737 

SpokarM  . FA  7-1581 

San  Diego . BE  2-7355 


Aluminum  Co.  of  America  . 10,  11 

San  Francisco . YUkon  6-6484 

Los  Angelas . HUntley  2-2684 

Denver  . Dudley  8-1619 

Spokane  . Riverside  7-6124 

Seattle  .  MAin  4-4040 

Portland  . CApitol  2-9861 

Boise  .  2-8038 

San  Diego  . CYpress  8-9326 

Phoenix  . ALpine  4-9248 


Alwalt  Mfg.  Co. 

Modesto:  Circle  A  W  Products  LAmbart  - 
San  Frartcitco; 

^lll  Elec^ic  Sales  . AAArket  i 

Los  Angeles:  AMncies  Co.  ...  AAAditon  i 
Phoenix:  Wrn.  Benndorf  Co. .  CRestwood  ! 
Albuquerque: 

Wm.  Benndorf  Co . Diamond 

Denver; 

Eatter-Owent  Electric  Co . SPruce 

Salt  Lake  City. 

James  D.  Stephens  Co.  .  ELgin 

Seattle;  Guenther  A  Tata  Co. . .  ATwater 
Portland:  (Suenther  &  Tata  Co.  BEImont 


Associated  Research,  Inc.  .  . 

San  Francisco: 

California  Instrument  Co. 
Los  Angeles:  Btenner-Fiedler 
Attociatet,  Inc 
Seattle:  Eicher  A  Co. 


Blackburn  Corp.,  Jasper 

San  FrarKitco:  Donald  E.  Ingalls  JUniper 
Lot  Angeles:  Robert  M.  Schow  HUbbard 
Vancouver,  Wn.:  Wm.  A.  Horning  Oxford 

Phoenix;  W.  C.  Osborn  . Windsor 

Denver:  Sales  Engineers  Co . AComa 

Salt  Lake  City; 

James  D.  Stephens  Co.  .  EAApire 
Albuquerque;  Ralph  8.  Black  AMherst 


Chance  Co.,  A.  B.  . . 


Anaconda  Wire  A  Cable  Co .  IB 

San  FrarKitco  . PRospect  6-4111 

Los  Angeles  .  RAymond  3-0581 

Deitver  . AComa  2-0616 

Seattle  .  MAin  3-4686 

Seh  Lake  City .  DAvit  8-0616 

phoenix  .  AMherst  0581 


UNderhill  3-0350 


WEbster  3-3811 
ATwater  4-1811 


Babcock  A  Wilcox  Co.  34,  35,  36,  37 

Represented  by  C.  C.  Moore  A  Co. 

Engirreers  in  following  cities; 

San  Francisco  . GArfield  1-3484 

Lot  Angeles  . HUntley  2-7650 

Seattle  AAAin  2-1496 

Portland  CApitol  8-9684 

Phoenix .  ALpirw  2-8391 

Vancouver,  B.  C.  MUtual  4-8391 

Denver;  Babcock  A  Wilcox  CHerry  4-4631 


Bechtel  Corp .  13 

San  FrarKitco  . DOuglat  2-4032 

lot  Angeles  . AAAditon  6-6721 


BullDog  Electric  Products  Div., 

I-T-E  Circuit  Breaker  Co.  .  . 

Denver;  Young  Elec.  Mfg.  Co.  AComa 
Salt  Lake  City: 

Stevens  Sales  Co . INgertol  ! 

Lot  Angeles. 

BullDog  Elec.  Prod,  of  L.  A.  ANgelus  ' 
Portland: 

Coast  Electric  A  Mfg.  Co.  ATIantic 
Seattle:  Coast  Electric  A  Mfg.  Co.  MAin 
Oakland: 

Safety  Switchboard  Co . LOckhaven 

Sacramento: 

Safety  Switchboard  Co.  Gilbert 


Burlingame,  Calif . Oxford  7-1545 

Seattle  . AAAin  3-6886 

Portland  . CApitol  8-3866 

Lot  Angalat . LUdlow  2-6453 

Bountiful,  Utah . AXtal  5-7144 

Anchoraga,  Alaska;  J.  P.  B^oy . BR  4-18M 

Honolulu;  Hugh  Bargion  . HOnolulu  6-8846 


Circle  A-W  Products 
(See  Alwalt  Mfg.  Co.) 


Conduit  Nipple  Mfg.  Co.  . 137 

San  FraiKiKO:  George  Gray  ..  HEmlock  1-1526 

Los  Angeles;  Hayjax  Co . AAAditon  8-5256 

Denver;  Reitz  Sales  . EAst  2-6200 

Portland:  Pacific  Electric  Sales  BEImont  5-4137 


Copperweld  Steel  Co.  . 6,  7 


San  Francisco  .  DOuglas  2-6979 

Bellevue,  Wash . GLatKourt  4-1233 


Corrosion  Reaction  Consuhants 


Day-Brite  Lighting,  Inc.  .  103,  103 

San  FratKiKO  . YUkon  62443 

Santa  Clara  . AXmintter  6-6IM 

Los  Angeles  . Dunkirk  7-2307 

Sacramento;  L.  J.  Van  Nostrand  Hickory  6-6234 

Fresno;  Alan  Humphrey  . BAIdwin  2-0092 

San  Diego:  E.  1.  Peterson  Co _ BEImont  3-8373 

Portland;  Otis  A.  Taylor  . BUtler  9-8518 

Seattle;  D.  A.  Olson  Co . MEIrosa  3-4133 

Denver;  O.  E.  Fleischer  . AAAin  3-3221 

Phoenix:  Wm.  Benrtdorf  Co. .. CRestwood  7-1662 
Albuquerque:  James  Hallek. ..  .Diamond  4-3235 
Salt  Laka  City:  Stevens  Sales  INgertol  7-5489 
Honolulu,  Hawaii:  M.  A.  Cabot  Honolulu  65231 


Doha-Star  Elec.  Div.  (See  H.  K.  Porter  Co.  Inc.) 


Electro  Compound  Co .  136 

Lot  Angeles;  W.  E.  Starr  Co . AN  9-0371 

Portlartd;  Oregon  Mfg.  Agents  CApitol  63971 

Denver;  Strong  A  Humphrey  . SH  61351 

San  Francisco; 

Electrical  Sales  Co. . EXbrook  7-2087 


Enjay  Chemical  Co.,  Dhr., 
Humble  Oil  B  Refining  Co. 


Fargo  Mfg.  Co.,  Inc . 138 

Sold  thru  Line  AAaterial  Industries: 

San  FrarKitco:  . PLaza  546(X> 

Los  Art^les;  . RAymond  3-6251 

and  oxford  62260 

Denver  . Florida  61669 

Portland  . CApitol  2-1981 

Seattle  . ATwater  3-6366 

Spokane  . KEystone  62.MI 

Salt  Laka  City  . ELgin  5-6257 

Phoenix;  J.  E.  Redrnond  Co.  ....ALpine  4-6471 


General  Electric  Co.  Insulator  Div..  .116,  119 
Burlingame,  Celif . Diamond  65757 


Federal  Pacific  Electric  Co.  57,  56,  59 

San  FratKisco  . ATwater  2-0810 

Los  Angeles  . Clinton  7-8281 

Seattle  . ATwater  67801 

Oswego,  Ore .  NEptune  6-4573 

Salt  lake  City:  James  Stephens  Co.  ELgin  63540 

Denver:  R.  D.  FlorerKe  Co . AComa  2-1573 

Hamilton  Associates . CHerry  61505 

Albuquerque;  F.  W.  Gorman . CHapel  7-1596 

Phoenix;  Elec'l.  Eng.  A  Sales 
Corp . ALpine  3-0927 


Portland  . BEImont  4-0233 

Denver  . GEnesee  65511 


General  Electric  Co., 

Cleveland,  Lamp  Div .  4 

Oakland  . LOckhaven  9-3423 

Los  Angeles . RAymond  62541 

Denver  . AMhurst  60285 

Seattle  .  AAAin  2-8081 

Portland  . CApitol  3-2101 


Graybar  Electric  Co.  Inc . 40,  41 

Sm  Francisco  . AAArket  I-5I3I 

Los  Angelos  . ANgelus  67363 

Phoenix  . ALpine  62371 

Denver  . TAbor  67111 

Boise  . BOiso  629M 

Butte  . BUtte  3333 

Portland  . ATIanMe  8-5661 

Seattle  . MUtual  2-0l2> 

Salt  Laka  City  . Elgin  9-6771 

Spokane  . FAIrtax  7-661 1 

Tacoma  . AAArket  70164 

San  Diego  . BEImont  61361 

Tucson  . AMbt  2-6439 

Sales  offim  In  foll^ing  dtiM:  Briiarsfield, 
Freseto,  Long  Beech,  San  Jose,  Oaklaitd.  Ocean 
side,  Sacramento,  San  Bernardino,  Sants  Ana, 
Santa  Barbara,  Van  Nuys,  Calif.)  Colorado 
Springs,  Colo.,  aitd  Eugene,  Ore. 


Indiana  Steel  A  Wire  Co.,  Inc .  125 

(Distributed  by  Graybar,  all  brstKhos) 

San  FraneiKO . AAArkat  1-5131 

Los  Angeles  . ANgelus  67282 

Portland  . ATIantic  65661 

Seattle  . MUtual  20123 

Denver  .  TAbor  67111 

Salt  Lake  City .  ELgin  9-6771 


I-T-E  Circuit  Breaker  Co., 

BullDog  Electric  Products  Div . 100 

Oakland; 

Safety  Switchboard  Co.. .  LOckhaven  9-7001 
Los  Angeles:  BUIIdog  Elec 

Products  of  L.  A .  ANgelus  9-8101 

Portland:  Coast  Elec.  I,  Mfg.  Co.  ATIantic  65373 
Denver;  Young  Elec.  6  Mfg.  Co.  AComa  2-4841 
(See  BullDog  listing) 


Johns-Manville  Dutch  Brand  Div. 

San  FratKisco  .  DOuglas  2-4353 

Los  Angelas  . Dunkirk  5-0595 

Seattle  .  AAEIrosa  3-4300 

Denver  . KEystone  4-6378 

Salt  Laka  City  .  EAApire  4-8446 

Portland  .  CApitol  3-82M 


Kearney  Corp.,  James  R .  96,  99 

Branch  Offices: 

Burlingame,  Calif.  .  Diamond  2-9489 

La  Canada,  Calif .  MUrray  1-1026 

and  SYKtan  62933 

St.  Helens,  Ore.  . .  St.  Helens  1088 

AAaydwell  &  Hartzell,  Inc.,  distributor  in  fotlow- 
ir<g  cities;  San  FratKisco,  Los  Angeles,  Seattle, 
Portland,  Spokane,  Phoenix  and  San  Diego. 

Salt  lake  City: 

Salt  Lake  City;  Conely  Engineering  Co. 

.  EMpire  65013 

Golden,  Colo.:  Robert  C.  Smith 

.  CRestview  9-5279 


Fullman  Mfg.  Co.  122 

San  Francisco;  L.  F.  Church  UNderhill  1-2840 
Los  Angeles: 

Payne  &  Sloan,  Inc . MAdison  4-7317 

Denver;  Harvey  Olmstead . TAbor  5-6264 

Bellevue,  Wn.;  R.  C.  English  Gl  4-0566 

Portland:  Nelson  English . CApitol  69814 


Kerite  Co.  . .  19 

Oakland;  C.  E.  Ingalls  6  Sons  Olympic  8-5622 

Glendale,  Calif.  . CHapman  63721 

Seattle:  Fred  Carlson  . ATwater  4-4360 


General  Electric  Co. 

51,  66,  67,  93,  94,  95,  96,  108,  109 

San  Francisco . DOuglas  2-3740 

Los  Angeles . AAAdison  5-7381 

Phoenix  .  ALpine  67724 

Denver  . KEystone  4-7171 

Boise  .  4-3021 

Salt  Lake  City .  EMpire  4-1891 

Portland  . ATwater  8-0281 

Seattle  . AAAin  4-8300 


Killark  Electric  Mfg.  Co.  . 134 

San  Francisco:  F.  M.  Nicholas  YUkon  2-1964 

Los  Angeles;  Kenneth  Anderson  Co. 

. ANgelus  8-6771 

Seattle:  Northwestern  AgerKies,  Iik. 

.  AAAin  3-8882 

Denver;  Kenneth  8.  Schumann  Co. 

. . AComa  2-8913 

Phoenix:  Kenneth  Anderson  Co.  AMherst  62863 


Klein  6  Sons,  Mathias .  . 121 

Glendale,  Calif .  Citrus  63523 

Redwood  City,  Calif .  EAAerson  9-2274 

(Continued  on  page  130) 
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MAin  3^2 
TAbor  5-3991 


Saattk:  Northwaitarn  Ag«nci«s 
Oanvar:  Fr*d  E.  StaibI*  A  Son. 


H.  K.  Porter  Co.,  Inc., 

Doha  Star  Eloc.  DW . 

San  Carloa . 

Albuquorquo:  Ralph  B.  Black 

Denver;  W.  E.  Yowng  Co . 

lot  Anpelei  . . 

Phoenix; 

Daley  Elec.  Salet  Co.  Inc. 
Salt  Lake  City; 

Steveni  Salet  Co . 

San  Franciico . . 

Seattle  . 

Tucton; 

Daley  Elec.  Salet  Co.  Inc.. 


. 4tti  Cover 

...  LYtell  1-4461 
...Alpine  5-9623 
AComa  2-4841 
RAymond  3-0393 

. .  Alpine  4-4176 

.INgertol  7-5489 
.  EXbrook  2-2588 
....MAin  4-7066 


Lapp  lotolator  Co.,  lac . 23 

San  FrandoGoi  DenaW  E.  Ingallt 

. JUnoau  A0332 

lot  Anoolot;  Earl  S.  Condon  8  Co. 

. Dunkirk  1-3951 

Seattle;  CKkIm  F.  jamet . MAdlaon  3-1531 

Salt  Lake  City;  Riter  Engineering  Co. 

. EMptre  3-7933 

Bum;  It  E.  McDonough  Co.  .  34447 


Vkter  Speciahiet,  lac . 126 

San  Francitco; 

Stanley  Salet  Corp . UNderhill  34900 

Lot  Angalat;  Hayiax  Co . MAdIton  8-5256 

Phoenix;  George  W.  Hill . WH  6-1657 

Salt  Lake  City;  John  E.  EIggran.  AXtel  5-0472 
Denver;  Bacon't  EIk'I  Equip . CH  44563 


. 14,  15 

.  .  Plaza  60530 
ORegon  8-7671 
.CApitol  7-3654 
EMpire  3-5013 
CHerry  4-7421 
...MAin  2-2342 


Wagner  Electric  Corp, 
South  San  FraiKitco. 

El  Segundo,  Calif - 

Portia^  . 

Salt  Lake  City . 

Denver  . 

Seattle  . 


Marcirt  TrantFermer  Ce.  lac . 32 

San  FrarKitco;  E.  B.  Cook  Co.  UNderhill  1-2621 
Lot  Angelei:  Pacific  Induttriet. .  WEbtter  3-0335 

Seattle;  N.  R.  Schultz  Co . SEneca  6-6369 

Denver;  R  6  M  Salet  Co. . SPruce  7-2515 

Albuquerque;  AAcGillan  Salet  Co. 

. Albuquerque  5-5239 


MAin  4-6943 


Pratt  Co.,  Henry 

San  FrarKitco 
Lot  Atrgelet 


. 61 

.  Yukon  64583 
Dunkirk  1-1821 


Wattingkeute  Electric  Corp. 


35,  36,  37,  38,  47 

. EXbrook  2-5353 

_ MAditon  6-3881 

. KEyttona  44121 

. Alpine  8-8621 

. Elgin  5-3413 

. MAin  3-0808 

. ATIantic  B4311 

. FAirfax  8-3371 


Micro  Balancing,  Inc.  .  127 

Jetlyn  Pacific  in  following  citiet; 

Let  Angelet  . LUdlow  74251 

San  Francitco  . UNderhill  1-7313 

Seattle  . MAin  3-1957 

Portland  . CApitol  34127 

Phoenix  .  Alpine  2-1245 

Salt  Lake  City  . EMpire  3-2084 


R  T  B  E  Corp . 20,  21 

RichtTKXid,  Calif,  (maintenance 

only)  .  .  BEacon  3-1686 

Portland  MEroury  9-2161 

Medford:  H.  L.  Mooney . SPrbtg  3-9948 

Patadena;  D.  B.  Cole  .  SYKran  0-5977 

Salt  Lake  City;  T.  R.  Van  Wagorter  Ce. 

.  INgertol  6-2461 

Bellevue,  Wn.;  K.  H.  DuBolt.  .SHorwood  6-4114 

Billingt;  W.  L.  Lattan  .  Alpine  9-9306 

Anchorage;  J.  P.  Bagoy  . BRoa^ay  7-8011 


San  FrarKitco 
Lot  Angelet. 

Denver  . 

Phoenix  . 

Salt  lake  City 

Seattle  . 

Portland  _ 

Spokane  . . . . 


Midwatt  Piping  Div.  of  Crane  Ce.  33 

lot  Angelet  .  Angelut  84733 


World  Tradert,  Inc. 


Reliable  Electric  Ce. .  2nd  Cover 

Palo  Alto,  Calif. t  D.  B.  Evarta  DAvenport  5-0230 
Lot  Angelet;  H.  C  Mitchell,  Jr  GRanita  8-3418 
Seattle;  Don  Miktch  . LA  4-1^3 


National  Supply  Ce. 

Tubular  Produett  Div.  29 

San  FrarKitco;  Egbert  6  Attoc.  .  .DOuglat  2-2975 
San  FrarKitco;  Arthur  6  Allen  . .  YULm  2-34iM 
Lot  Angalat;  Murphy-Hain  ...  .ANgalut  8-301 
Denver;  Fred  E.  Staible  6  Sent  ...TAtm  5-3991 
Salt  Lake  City; 

Fred  E.  Staible  6  Sent  . INgertol  6-2461 

Seattle;  Northwettern  AgeiKy  IrK..  MAin  3-8882 


Reynoldt  Metah  Ce. 

San  Francitco  . . . . 

Lot  Angelet  . 

Seattle  . 

Troutdala,  Ore.  . . . 
Salt  Lake  City  .... 
Phoenix  . 


39 

MIttion  7-2990 
..Dunkirk  1-3511 
MAin  3-2503 
MOhawk  54158 
.  HUnter  7-7749 
APplegata  8-3551 


Senior  Engineer 

Experienced  in  electrical  design 
of  hydro  electric  power  plants. 

liberal  relocation  allowarKe.  Send  retume 
outliniirg  experience  and  irKluding  your 
preient  and  required  talary  to  William  A. 
Anderton,  Technical  Recruiting. 


Newport  Newt  Shipbuilding 
B  Dry  Dock  Co. 


Rome  Cable  Div.  of  Alcoa 

lot  Angelet  . 

San  FrarKitco  ...  . 

Seattle  . . 

Salt  Lake  City  . . 

Denver  . 

Phoenix  . 


Ohio  Bratt  Co. 

San  FrarKitco 
lot  Artgalet  . 

Seattle  . 

Denver 


3,  113,  114,  123 
. . .  HUntley  2-2475 

.  JUno  8-1584 

. AAAin  4-4040 

.  Elgin  9-8811 

.  ..KEvttone  4-0533 
. Alpine  4-9248 


. .  SUtter  1-5060 
MAditon  4-8555 
. .  MAin  2-3842 
.  SKyline  6-7722 


OZ  Electrical  Mfg.  Co. 

San  FrarKitco  . 

lot  Aitgolat:  AgofKiet  Co. 
Portland; 

Wm.  A.  Proby  Attociatet 


GArfield  1-7846 
MAditon  6-5443 


Royal  Electric  Corp.  .  120 

Lot  Angelet;  Eckert-Lloyd  Co.  Richmond  7-9655 
San  FrarKitco:  Eckert-Llovd  Co.  HEmlock  1-5792 
Saattla;  Northwettern  Agenciet  MAin  3-8882 
Portland;  Northwettern  AgerKiet  CApitol  7-0434 
Phoenix:  Wm.  Benndorf  .  . . . CRettwood  7-1662 
Denver;  Strong  &  Humphrey .  SH  4-1351 


Corporation 

220  Montgomery  Street 
San  Francisco,  Calif. 


CApitol  8-7261 


Pacific  Gat  and  Electric  Co. 
San  FrarKitco  . 


97 

SUtter  1-4211 


Penntylvania  Trantformer  Div .  9 

San  Francitco:  George  E.  Honn  Co.  SUtter  1-7352 
Lot  Airgalet:  John  G.  Corrin  .  AlAditon  2-0830 

Seattle:  Fred  W.  Carlton . ATwater  4-4630 

Phoenix:  Roy  E.  Coulton . WIndtor  3-8935 

Denver;  Peterton  Co . DExter  3-5434 

Salt  Laka  City:  Clarence  W.  Silver  Elgin  5-5378 
Portland;  Fred  W.  Carlton 

&  Attociatet  . CApitol  8-3798 

Boite,  Ida.;  ClarerKa  W.  Silver  Co.  2-6947 
Albuquerque: 

Williamton  Salet  Co.  ALpiire  6-6617 


SBC  Electric  Co.  62,  63 

Burlingame,  Calif.  . . . .  OXford  7-1130 

El  monte,  Calif.;  Rattdolph  Eng.  Corp. 

Cumberland  3-4183  and  3-7901 
Gl  Ibert  3-1701 

Phoenix:  Randolph  Errg.  Corp. ...  Alpine  8-5281 
Salt  lake  CHy: 

Riter  Erroirwering  . INoertoll  7-9449 

Portland:  SBC  Elec.  Co . BEImont  4-5388 


LIGHTNING  ARRESTORS 

SPECIAL  PURCHASE 

50%  OFF 

Lightning  Arrestors 

69  KV/13.8Y 
ABLE  SALES 
828  ARKANSAS  STREET 
SAN  FRANCISCO  7,  CALIFORNIA 
VA  6-4558  UN  3-2600 


Southern  California  Edison  Co. 
Lot  Arrgelet  . 


55 

AAAditon  4-7111 


Penn-Union  Electric  Corp.  5 

San  FrarKitco;  F.  AA.  Nicholat  Co.  YUkon  2-1964 
Lot  Angelet:  Kenrwth  Anderton  Co. 

. ANgelet  8-6771 

Seattle;  Northwettern  AgeiKiet  AAAIn  3-8882 
Portlaitd:  Northwettern  Agenciet  CApitol  7-5004 
Salt  Lake  City:  John  EIggren  Co.  EAApire  3-3945 
Denver:  Jim  Dawton  Co . Alpine  5-7194 


Southern  States  Equipment  Corp.  30,  31 

Seattle;  Jot.  C.  Platt .  MAin  3-6141 

Salt  Lake  City; 

T.  R.  Van  Wagorwr  Co. . HUnter  67251 

Denver:  R.  T.  Lewit  Co .  EAtt  2-1082 

Lot  Angelet: 

Matzinger-Johnson  Co.  MAditon  4-8(X)1 

Lake  Grove,  Ore.:  C.  F.  Selby  NEptune  6-6442 
Oakland:  John  H.  Ormond  TWinoaks  3-3235 


Petersen  Engineering  Co. 
(Centact  factory  for  nearest  dealer) 
Santa  Clara,  Calif . 


1962  Edition  Buyers'  Guide 
and  Director  sent  to  all 
subscribers  in  December. 
Extra  copies  available  $1.00 
each.  Write  to  Circulation 
Mgr.,  Electrical  West,  255 
California  St..  San  Francisco 
11,  Calif. 


AX  67712 


Stearns-Roger  Mfg.  Co. 

Denver 


PfaH  B  Kendall  . 106 

San  Jote,  Calif.  .  ALpirte  2-7186 

San  Francitco: 

Wrathall  &  Kruti,  Inc.  . EXbrook  7-3593 

Lot  Angelet:  C.  A.  Peterton  Co.  CApitol  62231 
San  Diego; 

John  C.  Henbergar  Co .  BRowniitg  4-6283 

Phoenix:  Wm.  Benndorf  Co.  CRettwood  7-1662 
Otwego,  Ore.;  Henry  G.  Lehl  NEpturw  6-4210 


AComa  2-8484 


Steel  City  Electric  Co.  .  Ill 

Lot  Angelet;  Duro  Steel  City  RAymond  3-6427 
Murphy  Hain  Co.  ANgelut  8-3521 

San  Francitco; 

Hodget  &  Glomb  UNderhill  1-2367 


o 


2950  NO.  WESTERN  AVE.  CHICAGO  18,  ILL.  U  S  A 


AITMttfiC 

RE-SfTTING 

TRRMOSTAT 


OF  FLUORESCENT  LAMP  SALLASTS 
.  .  .  AND  ELIMINATES  THE  NEED 
FOR  INDIVIDUAL  FUSING. 


ADVAN-guard^  protects  fluorescent  lamp  ballasts  against  premature  destruction  and  costly 
replacement  by  protecting  against  abnormal  operating  temperatures  due  to  incorrect  volt¬ 
age  supply,  excessive  current,  lamp  rectification,  internal  ballast  short  circuiting,  inadequate 
lamp  maintenance  and  improper  fixture  application. 

ADVAN-guard^,  a  thermally  actuated  protective  thermostat  sealed  in  the  ballast  housing, 
automatically  ‘trips-out’  whenever  the  ballast  operates  at  abnormal  temperatures  from  any 
internal  or  external  cause.  Unlike  other  protective  devices  which  permit  premature  ballast 
destruction  by  cutting  the  ballast  out  of  the  line  only  after  it  has  been  destroyed,  ADVAN- 
guard*^'  cuts  out  before  heat  can  cause  premature  destruction,  resets  automatically  when 
the  trouble  has  been  corrected  and  permits  the  ballast  to  resume  normal  operation. 

Don't  settle  for  one-time  protectors  that  destroy  fluorescent  lamp  ballasts  after  a  single 
cycle  of  abnormal  temperatures  .  .  .  insist  on  ADVAN-guard^  equipped  fluorescent  lamp 
ballasts  for  safety  and  longer  life. 


MHl.  in  Cannda  by;  Advance  Transformer  Co.  Ltd.,  5780  Pare  St.,  Montreal,  Quebec 


DISTRIBUTION  TRANSFORMERS 


•  Lighter  weight  and  smaller  size! 

•  Short-circuit  capabilities  .50  times 
rated  current! 


•  Minimum  temperature  gradient  due 
to  reduced  hot  spots! 

“•  Increased  insulation  life  by  drastic 
reduction  of  short  circuit  forces! 

•  Better  regulation  through  improved 
impedance  characteristics! 


ELECTRIC  DIVISION 


Delta-Star  Electric  Division,  1777  Industrial  Way,  Belmont,  California,  or  from— 

Delta-Star  sales  offices  at  Albuquerque,  Denver,  Los  Angeles.  Phoenix,  Salt  Lake  City,  San  Francisco,  Seattle,  Tucson. 

PORTER  SERVES  INDUSTRY  with  tte*).  rubber  and  friction  products,  asbestos  textiles,  high  voltage  electrical  equipment,  electrical  wire  and  cable,  wiring  systems,  motors, 
fans,  blowers,  specialty  alloys,  paints,  refractories,  tools,  forgings  and  pipe  fittings,  roll  formings  and  stampings,  wire  rope  and  strand. 


